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I’iday (Lat. Dies Veneris, Fr. 
VendrecU, Ger. Freitag, Swed. 
Fredag ), tlie_ sixtJiid?iy of the 
week, takes its name from the 
goddess Frigga, the wife of 
Odin, to whom it was con- 
secrated. The word is, however, 
often connected with Freyja, 
the goddess of love, to which 
notion the Latin name is due. As the day of the ' 
week on whicli tlie Crucifi.xion of our Lord took 
place, it has had a special sanctity among most 
Christian peoples, and Roman Catholics still hold 
it as a weekly fast. The Friday in Holy Week is 
tlie day on which the Passion is especially cele- 
brated, and as such is the most solemn of the 
festivals of the Christian church. Almost every- 
where within the range of Christendom, Friday is 
a day of proverbial ill-luck, on which it is not wise 
to put to sea, to marry, or commence any import- 
ant undertaking. In some places other days arc 
unlucky for particular enterprises, hut Friday holds 
its character everyrvhere and for undertakings^ of 
all kinds. Among no class of men is this notion 
more persistent than among mariners, who, whether 
Spaniards, Italians, Bretons, Finns, or English- 
men, alike manifest the same disinclination to put 
to sea that da 5 ''; and recount many a story of 
disaster that has followed some too greatly daring 
crerv, the memory unconsciously retaining the 
few confirming cases, rvhile the many exceptions 
ate easily forgotten. A persistent hut not localised 
tradition in hoth England and America tells of a 
ship, the keel of which was laid on Friday, that was 
launched on Friday, with the name of Friday, and 
sent to sea on Friday, under a Captain Friday, hut 
which deservedly was never heard of again. Ship- 
ping statistics still show a smaller numher of sail- 
ings upon that than upon any other day — it may 
he well for sailors to he reminded that Columhns 
hoth sailed and discovered land on Friday, and that 
the Pilgrim Fathers touched land on the same 
day. 

... 209 . 


Although the Russian name for Friday, Fyatnitsa 
(mat, ‘five ’), has not a similar mythological signi- 
ficance with Friday or Vcndredi, the day was con- 
secrated by the ancient Slavonians to some goddess 
similar to Venus or Freyja. Afanasief explains 
the Carinthian name Sibne dart as indicating that 
.it rvas once holy to Siva, the Lithuanian Seewa, 
the Slavonic deity corresponding to Ceres. In 
Christian time the deity presiding over Friday 
became merged in St Prascovia, and is now addressed 
under the compound name of ‘ Mother P 3 ’-atnitsa- 
Prascovia.’ She wanders about the house on her 
holj' daj", and is displeased to see sewing, spinning, 
weaving, and the luce going on, revenging hersdf 
hy plagues of sore ej^es, whitlows, and agnails. 
Especiallj' must the house he clean of dust on the 
Thursday evening, so that she may not he offended 
on her visit the next day. 

Frideswiflc, St, the patroness of Oxford, w'as 
born there early in the Sth centurj', the daughter 
of Dida, an ealdorman. She prefewed the re- 
ligious life to marriage rvith Algar, a gieat 
Mercian noble, who, coming in search of her, was 
struck blind. She died on 14th November at 
Oxford (q.v.), and was forniallj^ canonised in I4S1. 
Catherine, Peter. Martyr’s wife, was buried beside 
her pillagecT'shrine in 1552, exhumed by Cardinal 
Pole, but reinterred therein 1561, wdien the remains 
of the virgin saint and of the ex-nun were in- 
dissolubly mingled together. See F. Goldie, S.J., 
The Story of St Fridcsioide ( 1881 ). 

Frieclcnsville, a small post-village of Lehigh 
county, Pennsj’lvania, 6 miles SE. of Allentown, 
with a rich zinc mine and a famous immp, that 
raises nearlj' 30,000,000 gallons of water daity. 

Friedland, a town of East Prussia, on the 
Alle, 26 miles SE. of Konigsherg, with 3182 in- 
habitants. It is famous as the scene of Napoleon’s 
victory', on 14th June 1807, over the Russian and 
Prussian forces under Bennigsen, which brought 
about the Treaty of Tilsit.— Friedland is also the 
name of a torvn in the north-east of Mecklenburg, 
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witli 5502 inhabitants, and of a manufactming 
to™ in the north of Boliemia, on the Wittig, 16 
miles N. of Reichenberg by rail, with a pop. of 4817- 
The last gave name to the duchy from whicli Wallen- 
stein (q. V. ) took his title of Duke of Friedland. 

Frictlland, Valentin, a remarkable educa- 
tionist, generally called Trotzendorf, from his 
birthplace, near Gorlitz, in Prussian Silesia, was 
bom 14th Pebmary 1490. At Leipzig he studied 
Latin under Peter hlosellanus and Greek under 
Richard Crocus, and he began his Ccareer as a teacher 
in the school at Gorlitz. On the dawn of the 
Refonnation he proceeded to Wittenberg, and 
studied under Luther and Melanchthon. Settling 
at Goldberg, in Silesia, as rector of the gymnasium 
there in 1531, Friedland introduced into his 
school a novel system of instruction and of dis- 
cipline, which soon spread the fame of the institu- 
tion through all the adjoining countries of Europe. 
The principal feature of the disciplinary system 
was that the preservation of order and deconim 
was left in the hands of the boys themselves. 
Instruction was imparted through the medium of 
academic discussions, coupled with frequent repe- 
titions and examinations. Friedland died, 26tli 
AprR 1556, at Liegnitz, whither he had removed his 
school two yeais oefore. See the biographies by 
Herrmann (1727), Froscli (1818), Pinzger (1825), 
K6hler (1848), and Lbschke (1856). 

Fricdricli, Johann, a Catholic theologian, 
a leader with Ubllinger in the Old Catholic move- 
ment. Born in Franconia in 1836, he became a 
professor of Theology at Munich in 1865 ; assisted 
at the Vatican Council in 1870 ; and subseqiiently, 
in life and labours, has been identified with the 
Old Catholics (q.v.). | 

Fricdricbroda, a town of Thuringen in the 
charming Schilfwasser valley, 13 miles SW. of 
Gotha by rail, is a favourite summer-resort, receiv- 
ing some 7000 visitors yearly. Here is the Duke 
of Gotha’s beautiful country seat, Reinhardsbrann, 
on the site of the old abbey of that name, destroyed 
in the Peasant War. The town has bleacliiug 
establishments and large laundries, supplied from 
Magdeburg, Berlin, Hamburg, &c. Pop. 3146. 

Friedrichsdorf, a town in tiie Prussian 
province of Hesse-Nassau, on the southern slope of 
the Taunus, 3 miles NE. of Hombur^. It was 
founded in 1687 by thirty-two Huguenot families, 
and its 1189 inhabitants still speak French. 

Friendly Islands, or Tonga Group, lie 
250 miles ESE. of Fiji (q.v.), number 32 inhabited 
and about 150 small islands, and consist of three 
sub-groups, with a collective area of only 385 sq. m. 
Tonga- tabu (130 sq. m.) is the largest ; and next in 
importance are Eooa, Vavu, Namuka and Lefuka, 
Tofoa, Late, and Kao. The great majority are of 
coral formation ; but some are volcanic ; there are 
several active volcanoes, such as Tofoa (2781 feet) 
and Late (1787); and earthquakes are frequent. 
During a severe volcanic disturbance in October 
1885 a small island 20 miles north-west of Honga 
Hapai was upheaved, and named Sandfly Island, 
after the government schooner which first visited it. 
A treaty was concluded with Germany in 1876, 
^vith Great Britain in 18/9 ; and the convention 
signed at Berlin in 1886, defining the British 
and German possessions in the Western Pacific, 
provides for the neutrality of this archipelago. 

were discovered by Tasman 
m 1643, but received their collective name from 
Look, who visited them in 1777.- Both these navi- 
gators found the soil closely and higlily culti- 
vated, and the people apparently unprovitfed with 
arms. The climate is salubrious, but humid; 
hurriMnes are frequent. Among the products of 
the islands are tropical fruits, copra, coffee, sponges, 
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cocoa-nuts, and arrowroot. The imports in 1888 
amounted to £48,736, and the exports to £66,4/3. 
The flora ’ resembles that of the Fiji group ; but 
the native animals are very few. In the south part 
of Tonga-tabu there is an ancient monument of two 
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perpendicular rectangular blocks of stone about 
40 feet high, with a slab across the top, and thereon 
a stone bowl. The stones must have been brought 
by sea. 

The Friendly Islands were first visited by mis- 
sionaries in 1797. In 1827 the work of evangelisa- 
tion fell into the hands of the Wesleyan hlethodists, 
and, after a lengthened and perilous struggle with 
the savage paganisni of the inhabitants, it was 
crowned with success. Almost all the islanders 
(who, unlike the Fijians, belong to the fair 
Polynesian stock) are now Christians; many can 
speak English, and schools are numerous. In 
iiiental development, skill in house-building, and 
in the preparation of weapons, dress, &c., they 
are superior to other South Sea islanders. They 
are, however, decreasing in numbere ; once esti- 
mated at 40,000 or 50,000, they had dwindled 
to 22,937 in 1884. Tlie various islands used to be 
governed by independent chiefs, but in 1845 they 
were brouglit uneler the rule of one chief, called 
Kin^ George, an able ruler, and a zealous preacher 
of the gospel. In 1862 he gai-e the islands a 
‘ constitution,’ and summoned a parliament of forty 
membei-s. See H. S. Cooper’s Cored Islands {liSQ). 

Friendly Societies. The prototype of the 
modern friendly society has been found in the 
medieval trade or craft guilds ; and there is 
some connection between the older specimens of 
the village benefit club and these guilds, which 
were the friendly societies of their day. During 
the nonage of Edward VI. the craft guilds were 
disestablished and disendowed (their revenues 
becoming the prey of greedy courtiers ) ; but there 
are traces in some rural districts of England that 
the convivial, jf not the beneficial, aspect of the 
old guilds surrives in the annual feast of the village 
club. The germ, however, of the present system of 
mutual provident associations under the friendly 
society form is contained in Defoe’s Essays on 
&veral Prq/cefS' (1696), in which the author of 
Mohinson. Crnsoe advocated the promotion of 
‘societies formed by mutual assurance for the 
relief of the members in seasons of distress ... by 
which not a creatrrre so miserable or so poor but 
shoidd claim subsiste/ice as their due, not ask 
rt of charity.’ Indeed, it would seem as though 
Defoe was only seeking to extend the operations of 
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a species of thrift institution already in existence, 
since we find a London society founded in 1687 
among the dozen known survivors of benefit clubs 
established during the last quarter of the 17th and 
the firet half of the 18th century. The Ancient 
Order of Free Gardeners is of considerable antiquity 
in Scotland, the oldest known lodge being that of 
Dunfermline, the charter of which dates from 1715. 

This form of provident insurance is 'peculiar to 
the English-speaking race, and is the invention of 
the industrial classes of Great Britain, as the means 
whereby they have supplied their economic needs 
for themselves by themselves, ‘no Jiian showing 
them the way, not by prescription of la^v, not bj' 
influence of superiors.’ In 1793 the legislation 
first recognised the expediency of protecting and 
encouraging friendly societies, and enacted ‘that 
it should be lawful for any number of persons 
in Great Britain to form themselves into and to 
establish one or more society or societies of good 
fellowship, for the purpose of raising from time to 
time, by subscriptions of the several members, a 
stock or fund for the mutual relief and mainten- 
ance of all and every the members thereof, in old 
age, sickness, and infirmity, or for tiie relief of the 
widows and children of deceased members ’ ( Rose 
Act). And a parliamentary committee of 1825 
excellently gives the raison d'etre of the mutual 
friendly society as compared with the individualistic 
savings-bank : ‘ Whenever there is a contingency, 
the clieapest way of providing against it is by 
uniting with othera, so that eacli man may subject 
himself to a small deprivation, in order that no 
man may be subjected to a great loss. He upon 
whom the contingency does not fall does not get 
his money back again, nor does he get for it any 
visible or tangible benefit ; but he obtains security 
against ruin, and consequent peace of mind. He 
upon whom the contingency does fall gets all that 
those whom fortune has exempted from it have lost 
in hard money, and is thus enabled to sustain an 
event which would otherwise overwhelm him. The 
individual depositor, nob the contributor to a 
common fund, is really the speculator. If no sick- 
ness attacks him during his years of strength and 
activity, and he dies before he is past labour, he 
has been successful in his speculation ; but if he 
fall sick at an early period, or if he live to old age, 
he is a great loser, for his sayings, with their 
accumulations, will support him but a short time 
in sickness.’ What the Rose Act of 1793 was 
to societies that existed in the last decade of 
the 18th century the enabling enactment of 1829 
(10 Geo. IV. chap. 56) was to societies which 
belonged to a more developed period of history. 
Much of the efficiency and good working of this 
act was due to the new departure taken by its 
sponsor. Lord Portman, then M.P. for Dorsetshire, 
in putting himself into communication with repre- 
sentatives of those bodies for which he purposed to 
legislate. The Act of 1829 ‘forms the transition from 
the system of local to that of central registration,’ 
and the supplementary Act of 1834 carried central- 
isation a step further. Prior to the date of the 
former act a provincial system of registration 
and returns prevailed, each clerk of the peace hold- 
ing the office of registrar for his several county, 
the rules being certified and the scales of contribu- 
tions passed by the county magistrates. But 
henceforth three registrars of co-ordinate authority 
for England, Scotland, and Ireland were appointed. 
The. provision requiring justices to be satisfied 
that the tables of contributions and benefits might 
be ‘adopted with safety to all parties concerned’ 
was repealed ; but, in view of existing imperfect 
and inefficient data in the matter of idtal statistics, 
societies were under the obligation of making 
quinquennial returns of their sickness and mortality 


experience. The following privileges of the Act 
of . 1793 were confirmed : power to recover funds 
from defaulting officers by snmmai-y proceedings; 
riority of claims for moneys on the assets of any 
eceased or bankinipt officer or trustee ; power to 
determine disputes by arbitration, and of justices 
to enforce compliance with the i-uliug of the 
arbitrators ; exenqjtion of stamp duty on bonds. 

The Victorian era was contemporaneous with the 
financial period in the histoiy of the friendly society 
system. Hitherto societies had been rather benevo- 
lent than benefit, more convivial than financial, in 
their status. But with Mr Charles Ansell came 
the dawn of actuarial light on the friendly society 
world. The purely scientific principles laid down 
by _Mr Ansell were rectified and e.xtended by Mr 
Neison the elder, in his magman opus. Contribu- 
tions to Vital Statistics (1845). Five years later 
appeared Observations on the Rate of Mortalitrj and 
Sickness amo7igst Friendly Societies, &c., with a 
series of tables showing the value of annuities, sick 
gifts, assurance for cleath, and contributions to 
be paid equivalent thereto, calculated from the 
experience of the Manchester Unity of Oddfellows, 
by Henry Ratclifie, corresponding secretary. The 
outcome was the famous ‘ Ratcliffe Tables,’ subse- 
quently con-ected by the compiler, and endorsed by 
the Royal Commission of 1871-74 as the soundest 
and most reliable tables extant. Thus twenty-five 
yearn prior to the Friendly Societies Act of 1875 
(which embodied the recommendations of the com- 
missioners), making a valuation of assets and 
liabilities compulsoiy, the late secretaiy and 
actuaiy of the Manchester Unity laid down the 
true principles of financial security, and prepared 
the way for a process of self-reform in the society 
which it woulcf be difficult to match in the history 
of any other public and corporate body. The 
classification of the various trades of members 
occupied Mr Ratclifie from 15 to 17 hours per 
day, and 1,321,048 years of life were brought 
under observation. It was not until 1850 that the 
affiliated class of friendly society received legal 
recognition under a temporai^'^ act, which became, 
five years later, a permanent measure (18 and 19 
Viet. chap. 63). Prior to this date they had been 
illegal combinations, coming under the clauses of 
the Corresponding Societies Act ( 39 Geo. III. chap. 
79) and of the Seditious Meetings Aet (57 Geo. III. 
chap. 19). The legal recognition was, however, of 
little use to the affiliated societies, since the then 
newly-appointed registrar, Mr J. Tidd Pratt, in oppo- 
sition to the spirit as well as the wording of the 
act, refused to allow the registration of branches of 
the orders, except as separate and isolated societies 
• — a misruling which was not corrected, so far 
as branches registered under this act and not 
registered under the Act of 1875 were concerned, 
till 1886 (Supreme Court of Appeal : Scholfield and 
others v. Vause and others). The only other altera- 
tions of importance were the requirement of an actu- 
arial certificate in the case of societies granting an 
annuity or superannuation benefit, and the abolition 
of all fees for registry. The Act of 1855 failing to 
bring about the beneficial results hoped for by its 
promoters, in 1871 a Royal Commission of Inquiiy 
was appointed, with Sir Stafford Northcote (the 
late Lord Iddesleigh) for chaimian and J. M. 
Ludlow, Esq., secretary. The labours of the Com- 
missioners extended over a period of four years, and 
the recommendations of their final report (1874) 
were embodied in the act now in force (38 and 39 
Viet. chap. 60 ), which, owing to the above-mentioned 
ruling of Mr J. Tidd Pratt, had to be supplemented 
by a short Amendment Act (1876), under which 
societies with branches (i.e. affiliated orders) could 
be registered as such. The following are among 
the principal alterations efl'ected by the Acts of 
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1S75-7G : one chief registvar and three assistants, 
instead of three separate registrars for England,. 
Scotland, and Ireland with' co-ordinate authority ; 
special clause (30) dealing with collecting societies ; 
deposit of rales by unregistered societies no longer 
allowed ; annual audits required ; valuation of 
assets and liabilities required every five yeare; 
public auditors and valuers to be appointed by the 
treasury, but their employment not compulsory; 
the number of members who can apply to the 
registrar for an award of dissolution reduced; 
further powers given to the registrar on this point. 
Alterations in friendly society law subsequent to 
1876 liave been unimportant, and generally intro- 
duced ‘ to declare the true meaning ’ of some clause 
in the Act of 1875. Note, howevei-, should be 
made of 50 and 51 Viet. chap. 56, which empowers 
juvenile Societies and branches to retain member- 
siiip till the age of twenty-one years, the former 
limit being sixteen yeare. Societies and branches 
consisting wholly of members between three and 
twenty-one years of age may be registered, pro- 
vided ( 1 ) they are in connection with some adult 
society registered under the act, or a branch of 
any such society, or (2) in conneetion with some 
institution or school. 

Owing to technical legal difficulties, the registiy 
office is unable to supply accurate information as 
to the present numerical and financial strength of 
the friendly society position ; but the writer, from 
returns specially made to him, is in a position to 
give the following estimate (which will be found 
approximately correct) of the principal types of 
society, registered and unregistered : 

No. of Sfemben. Funds. 

(1) Afflliated Societies 2,024,000 £13,103,000 

(2) General with County Societies . . . 300,000 1,500,000 

(3) Pecuiiar Trade Societie.s— 

(a) Railway Group 57,000 144,000 

(5) Jlinera' Permanent 

Relief Funds 230,000 253,000 

(4) Loc.al Societies, inclusive of 

Dividing Ciubs 1,000,000 2,000,000 

(5) Collecting Societies 3,500,000 2,280,000 

(0) Societies of Women 10,000 

(7) Juvenile Societies 200,000 100,000 

Total .... 7,411,000 £19,470,000 

( 1 ) The affiliated societies are broadly dis- 
tinguished from their competitors for public favour 
by being before all things ‘ friendly ’ fraternities, in 
which the social element is the motor of action — 
sick and burial clubs, and something more. Long 
ago this type of society crossed the seas and accom- 
panied the emigrant to his new home in ‘ Greater 
Britain.’ In constitution and government the 
orders, as they are termed, are pure democracies. 
First comes the individual branch — lodge, court, 
tent, or senate — possessing an independence of 
management (subject only to general law), and 
retaining its own sick fund. Then succeeds the 
district (the limbs, as it were, of the body), a 
local gathering of branches within a certain given 
area, in which the funeral allowance is reinsured ; 
and, lastly, the central body itself, called by some 
distinctive name (as Annual hlovable Committee, 
Higli Court I\Ieefciiig), an annually or biennially 
elected parliament of delegates, canydng out its 
rales and regulations through a working executive 
ihe far and away largest bodies are the Oddfellows 
(Manchester Unity) and the Ancient Order of 
I'oresters, appropriating between them 1,313,721 

^ v® “Vaud total for the class and 
£10,49a,000 of the funds. Other important orders 
are United Order of Oddfellows ( 150,806); Temper- 
ance Order of Eechabites (75,000), Ashton Unity of 

Unoi order in Scotland— 

(/1,000), and Order of Braids (58,216). The 
average cost of management is 7 per cent, of the 
annual contnbiitions. (2) Is a development of the 


purely local class to meet the altered needs of the 
day. The class consists^ of societies of divers 
degrees of merit, ' ' ‘a common 

central fund. The„ ' the Hearts 

of Oak (London), with its 115,284 members and 
capital of close on one million sterling. The 
county societies are the ‘old cstabli.shed houses’ 
belongdng to tlie ‘ patronised ’ group, and are being 
deserted for the better known of the ordere. (3) , 
'I’liis class is specially devoted to in.surance against 
the fatal and non-fatal accidents of hazardous 
occupations, and is of interest as being largely used ■ 
by workmen to contract themselves out of the 
Employers’ Liability Act (1880). Tliere has been 
a recent development of peculiar trade societies, 
and certain of the professions have established 
benefit institutions— e.g. Medical Sickness and 
Annuity, and Clergy Friendly Societies, the former 
possessing a ineinbership of over 1000 and funds 
to the value of nearly £25,000. (4) Local societies 

are fast disappearing before the onward march of a 
better class of mutual proiudent association. _ But 
the low type of friendly society which periodically 
divides its funds, and is always beginning afresh to 
run in the thrift race, is sadly too prevalent ; the 
increasing liability to sickness with advancing 
yeai-s is .altogether ignored ; a blind eye is turned 
on the future. (5) Societies which gather in their 
weekly or fortnightly pence by means of collectors 
calling from door to door. The bulk of member- 
ship is composed of the most necessitous poor, and 

E rooably two-thirds are women or children. No 
enefit beyond an insuiance at death is given. 
The actual number of societies fonning the class is 
a small one compared with the tot.al number; for 
England only 47 out of about 24,000 diflerent bodies 
registered as societies or branches; in Scotland 5 
out of 900 ; in Ireland none out of some 400. The 
largest societies are the Royal Liver (1,211,259) 
and the Liverpool Victoria Legal (1,003,787). The 
expenses of management, with commissions, range 
from 20 to 52 per cent, of the annual premiums. The 
numeric.al increase of the class is only surpassed by 
th.at of the Industrial Assurance Companies. (6) 
Societies of women are but poorly represented in 
the voluntary thrift army, and the few that exist 
were mostly established in an unfinancial ago. An 
order which aims to be national in its area of 
membership w.as, however, established in 1885 by 
a clergyman of the Church of England (Rev. J. 
Fronie Wilkinson), which has already opened 
branches in several counties (one in Scotland), and 
should meet the ever-increasing economic needs of 
women. The society is registered as tlie United 
Sisters’ Friendly Society (Suffolk Unity). (7) 
Juvenile societies are the thrift ‘ nurseries ’ of the 
adult societies, and are mostly confined to the affili- 
,ated class, the largest number of branches being in 
connection udth the Foresters, Manchester U,nity, 
and Recliabites. There is a steady increase in the 
popularity of juvenile friendly society membei'ship. 

Tests of Fmcmcial Security and Good Manage- 
ment. — Registration, ‘ not because registry of itself 
can make any society safe, but because its position 
must be always unsafe without registry.’ Rates of 
contribution for benefits, both sick and funeral, 
on a graduated or sliding scale, according to age 
on entry, which rates themselves shall be held by 
actuarial authority sufficient to c.arry benefits con- 
tracted for._ Record of ye.arly sickness and mor- 
tality experience kept, so that the valrrer mav be iit 
possession of sufficient data by which to estimate 
the society’s or branches’ liabilities. Yearly audit 
and five-yearly financial overharrl or efficient valir- 
ation of assets and liabilities. Effect given, 
withorrt undtre delay, to remedial nre.asures recom- 
mended by valrrer, should liabilities exceed assets. 
The sever.al insrrrance frrrrds kept separate, and 
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expenses of inan.agement provided for. Sick benefits 
insured till sixty-five, at wliicli age a pension or 
<leferred annuity shall commence, and continue for 
remainder of life. Reserve funds to realise a clear 
percentage of interest, equal to that on which 
tables or scales of contributions have been cal- 
culated, generallj'^ 3 per cent. Candidates refused 
who cannot ‘pass’ the doctor, or who have exceeded 
in years the maximum limit of forty-five, forty 
being preferred. Efficient supervision of sick pay- 
ments to guard against ‘ malingering ’ or fictitious 
claims. Society not to be of local isolated tj'pe, 
dependent solely on its own resources, but associ- 
ated with other branches of one and the same 
organisation, or of the centralised type. Means to 
be taken, in seasons of distress or loss of work, 
whereby membership maybe retained. Provision, 
if desired, for juveniles, widows, orphans, and 
decayed members. 

We would stronglj' endorse the subjoined 
authoritative warning ; ‘ A word of caution may be 
added against forming ’ too hasty conclusions 
adveme to friendlj' societies, if it should turn 
out that the valuations in many cases show 
an estimated deficiency in the funds to meet 
the liabilities. It would be strange if it were 
otherwise, when for the first time scientific tests 
are applied to contracts that have been in opera- 
tion without a scientific basis for a long series 
of years. It must bo borne in mind, however, that 
nothing is more elastic than the contract made by 
a friendly society with its members ; no error more 
easy of remedy, if found out in time, than one 
existing in the original terms of sucli a contract. 
Hence the words “insolvency,” “rottenness,” and 
the like, which we sometimes hear freely used as 
describing the general condition of friendly societies, 
are utteriy out of place. Of friendly societies in 
general it may he said that, as there are no associa- 
tions the benefits of wbich are more important to 
their members, so there are none that are managed 
with greater rectitude, and few with equal success.’ 
— Introduction to W. Tidd Pratt’s Law of Friendly 
Societies (1881), by E. W. Brabrook, F.S.A. 

For further information, the following authorities m.ay 
be consulted : Dr Baernreither’s Emjl ish Associations of 
Workiny Men (Loud. 1889); Wilkinson’s Friendly 
Society Movement (Lond. 188G) ; Year Book of Friendly 
Societies Registry Office ; Annual Reports of Chief 
Registrar. Also Ratoliffe’s Experience of the Manchester 
Unity ; Mr Francis G. P. Neison’s Foresters' Experience ; 
and the same eminent actuary’s Observations on the 
Efficient Valuation of Friendly Societies. 

Friends, Society of, the designation proper 
of a sect of Christiansj better known as Quakers. 
Their founder in 1648-66 was George Fo.x (q.v.). 
In spite of severe and cruel persecutions, the 
Society of Friends succeeded in establishing them- 
selves both in England and America. They have, 
indeed, never been numerically powerful (having at 
no time exceeded 200,000 members) ; but the purity 
of life which from the beginning has so honourably 
distinguished them as a class has unquestionably 
exercised a salutary influence on the public at large ; 
while in respect of certain great questions affecting 
the interests of mankind, such as war and slavery, 
they have, beyond all doubt, originated opinions and 
tendencies wiiich, whether sound or erroneous, are 
no longer confined to themselves, but have widely 
leavened the mind of Christendom. Eminent 
Friends have been George Fox, Robert >Barclay, 
Thomas Ellwood, William Penn, Elizabeth Frj', 
J. J. Gurney, Bernard Barton, John Bright, &c. ; an 
‘ unfriendly ’ Friend was George Robins, who revolu- 
tionised the art of Gunnery (q.v.). _ We coniine our- 
selves to a brief notice of their doctrine, practice, and 
discipline, as laid down in their own publications. 

(\) Doctrine. — It is perhaps more in the spirit than 
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in _ the letter of their faith that the Society of 
Friends differ from other orthodox Christians. 
They' themselves assert their belief in the great 
fundamental facts of Christianity, and even in the 
substantial identity of most of the doctrinal opinions 
which they hold with those of other evangelical 
denominations. The Epistle addressed by George 
Fox and other Friends to the governor of Barbadoes 
in 1673 contains a confession of faith not differing 
materially from the so-called Apostles’ Creed, 
except that it is more copiously worded and dwells 
with great diffuseness on the internal work of 
Christ. The Declaration of Christian Doctrine 
put forth on behalf of the Society in 1693 e.x- 
presses a belief in what is usually termed the 
Ti-initjq in the atonement made by Christ for sin, 
in the resurrection from the dead, and in the 
doctrine of a final and eternal judgment ; and the 
Declaratory Minute of the yearly meeting in 1829 
asserts the inspiration and divine arrthority of the 
Old and New Testament, the depravity of human 
natrrre consequent on the fall of Adam, and other 
characteristic doctrines of Christian orthodoxy, 
.addin" : ‘ Our religious Society, from its earliest 
establishment to the pi-esent day, has received 
these most important doctrines of Holy Scripture 
in their plain and obviorrs acceptation.’ It is 
nevertheless certain that uniformity of theological 
opinion cannot be clairrted for the Friends, any 
more than for other bodies of Christians. As 
early as 1668 Willi.am Penn and George Whitehead 
held a public discussion with a clergyman of the 
English Church, named Vincent, in which they 
maintained that the doctrine of a tri-personal Gocl, 
as held by that church, was not found in the 
Scriptures, though in what form they accepted the 
doctrine themselves does not appear ; and some 
time later Penn published a work himself, entitled 
the Sandy Foundation Shaken, in which, among 
other things, he endeavoured to show that the 
doctrines of vicarious atonement and of imputed 
righteousness do not rest on any scriptural foun- 
dation. But in general the Society of Friends, in 
the expression of their belief, have .avoided the 
technical phr.aseology of other Christian churches, 
restricting themselves with commendable modesty 
to the words of Scripture itself, as far as that is 
possible, and avoiding, in particular, the knotty 
points of Calvinistic divinity (see Barclay’s Cate- 
chism and Confession of Faith, published in 1673, 
where the answers to the questions — to avoid theo- 
logical dogmatism— are taken from the Bible 
itself). This habit of allowing to each individual 
the full freedom of the Scriptures has, of course, 
rendered it all the more difficult to ascertain to 
what extent individual minds, among the Society, 
may have differed in their mode of apprehending 
and dogmaticallj’^ explaining the facts of Chris- 
tianity. Their principal distinguishing doctrine is 
that of the ‘ Light of Christ in man,’ on which 
many of their outward peculiarities, as a religious 
body, are grounded. Tire doctrine of the internal 
light is founded on the view of Christ given by St 
John, wlio, in the first chapter of his gospel, 
describes Christ — the Etern.al Logos — as the ‘ life ’ 
and ‘ light of men,’ ‘ the true light,’ ‘ the light that 
lighteth every man that, cometh into the world,’ 
&c. Barclay taught th.at even the he.athen were 
illumined by this light, though they might not 
know^ — as, indeed, those who lived before Christ 
could not know — the historical Jesus in whom 
Christians believe. In their case Christ w.as the 
light shining in darkness, though the darkness 
comprehended it not. The existence of ‘natural 
vii-tue’ (as orthodox theologians term it) among 
the heathen was denied by Barclay, who regarded 
all such virtue as Christian in its essence, and as 
proceeding from the light of Christ shining through 
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tlie darlcness of pagan superetition. These opinions 
would seeni to l)e somewhat freer than those ex- 
pressed in the General Epistle of the Society pnb- 
lished in 1836, wherein tliey refuse to acknowledge 
‘any principle of s]nritnal light, life, or holiness 
inherent hy nature in the mind of man,’ and again 
assert that they ‘believe in no principle whafeo- 
ever of spiritual light, life, or holiness, except the 
influGiicG of tliG Holy Spivifc of God LostoAVGo on 
mankind in various mcasurGS and degrees through 
Jesus Christ our Lord.’ But, on the other hand, in 
a little treatise published by the Society in 1861 it 
is affinned that ‘ the Holy Spirit has always been 
all'orded in various measures to mankind ; ’ while 
stress is also laid on the statement of St Paul, 
that ‘the grace of God (understood by Friends to 
signify the ‘ operation of the Divine Spirit ’ ) that 
bringetli salvation hath appeared to all men.’ 
And another exponent of their views, Mr T. Evans, 
of Philadelphia, states that ‘God hath granted 
to all men, of whatsoever nation or country, a day 
or time of visitation, during which it is jmssible 
for them to partake of the benefits of Christ’s 
death, and be saved. For tliis end he hath com- 
municated to eveiy man a measure of the light of 
his own Son, a measure of grace or the Holy Spirit, 
by which he invites, calls, exhorts, and strives 
with eveiy man, in order to save him ; which light or 
grace, as it is received, and not resisted, works the 
salvation of all, even of those who are ignorant of 
Adam’s fall, and of the death and sufferings of 
Christ, both by bringing them to a sense of their 
own misery, and to be sliarers in the sufferings of 
Christ inwardly, and by making them partt&ers 
of his resurrection, in becoming holy, pure, and 
righteous, and recovered out of their sins.’ Hence 
it may be safely asserted that they hold a broader 
( or, as others would say, a more latitudinarian ) view 
of the Spirit’s -working than any other Christian 
church or society. In America, about the year 
1827, Elias Hicks, a Friend of vei^’ remarkable 
powers, created a schism in the Society, by the 
promulgation of opinions denying the miraculous 
conception, divinity, and atonement of Christ, and 
also tlie authenticity and divine authority of the 
Holy Scriptures. About one-half of the Society in 
America adopted the views of Hicks, and are known 
as Hicksite Friends ; their opinions, of couree, are 
repudiated by the rest of the Society, who may 
be described as Orthodox Friends. The Hicksite 
schism thoroughly alarmed the latter, both in 
England and America, and a movement was begun 
in favour of education, of a doctrinal belief more 
nearly allied to that of the so-called ‘ Evangelical ’ 
party, and of a relaxation in the formality and 
discipline of the Society. The leader of this move- 
ment was Joseph John Gurney, of Norwich. This 
new tendency, however, excited considerable oppo- 
sition among some of the Friends in America ; and 
the consequence was a division among the Orthodox 
Friends themselves, and the formation of a new 
sect, called ‘Wilburites,’ after the name of their 
founder, John AVilbur, who are noted for the strict- 
ness rvitli which they maintain the traditions and 
peculiarities of the Society. Some slight indica- 
tions of theological dill'erences have manifested 
themselves in England also. 

_ (2) Practice . — It is in the application of their lead- 
ing doctrine of the ‘internal light’ that the peculi- 
anties of the Friends are most apparent. Believing 
that it IS the Holy Spirit, or the indwelling Chiist, 
that alone maketli wise unto salvation, illuminin'' 
the mind with true and spiritual knowledge of the 
deep things of God, they do not consider ‘ human 
learning essential to a minister of the gospel, and 
look with distoust on tlie method adopted by other 
churches for obtaining such— viz. by formally train- 
ing after a human fashion a body of youths chosen 


on no principle of inward fitness. They believe 
that the call to this work now, as of old, is ‘ not of 
men, neither by man, but by Jesus Christ and God 
the Father,’ and that it is bestowed iiTCspectively 
of rank, talent, learning, or sex. Consequently, 
they liave no theological halls, profe.ssoi-s of divinity, 
or classes for ‘students.’ Further, as fitness for 
the ministi-j’ is held to be a free gift of God through 
the Holy Spirit, so, they argue, it ought to be freely 
bestowed, in support of which they adduce the 
precept of the Saviour— ‘ F'reely ye have received,' 
freely give ; ’ hence those who minister among 
tlieni are not paid for their labour of love, but, on 
the other hand, whenever such are engaged from 
home in the work of the go.spol, they are, in the , 
spirit of Christian love, freely entertained, and 
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spirit of Christian love, freelj^ entertained, and 
liave all their wants supplied : in short, the Friends 
maintain the absolutely voluntary character of re- 
ligious obligations, and that Christians should do 
aU for love, and nothing for monej'. It also follows 
from their view of a call to the work of the mini.stiy 
tliat women may exhort as well as men, for the 
‘spirit of Chi-ist’ may move them as powerfully as 
the other sex. The prophecy of Joel as applied by 
Peter is cited as authority for the preaching of 
women : ‘ On my servants and on my handmaidens 
I will pour out in those days of my Spirit, and they 
shall prophesy.’ They also adduce the New Testa- 
ment examples of Trj’idiama, Ti-j'phosa, the be- 
loved Persis, and other women who appear to have 
laboured in the gospel. Their mode of conducting 
public woiship likewise illustrates -the entireness of 
their dependence on the_ ‘ internal light.’ In other 
religious bodies the minister has a set form of 
worship, through which he must go, whether lie 
feels devoutly disposed or not. This seems objec- . 
tionable to tlie Friends, who meet and reniain in 
silence until they believe themselves moved to speak 
by tlie Holy Ghost. Their prayei-s and praises are, 
for the most part, silent and inward. They prefer 
to make melody in their liearts unto God, consider- 
ing such to be more .spiritual than the outward 
! service of the voice. 

The doctrine of the ‘ internal light ’ has also led 
the Friends to reject tlie ordinances of Baptism and 
the Lord’s Supper as these are obseived by other 
Christians. They believe the Christian baptism to 
be a spiritual one, and not, like the Jewish and 
heathen baptisms, one with water; in support of 
which they quote, .among other passages, the words 
of John the Baptist himself : ‘ I baptise you with 
water, but there conieth one after me who shall 
baptise you with the Holy Ghost and with fire.’ 
Similarly do they regard the rite of the Eucharist. 
It is, say they, inward and spiritual, and consists 
not in any symbolic breaking of bread and drinking 
of wine, but in that daify communion with Christ 
through the Holy Spirit, and through the obedience 
of faith, by which the believer is nourished and 
strengthened. They believe that the last words of 
the dying Kcdeemer on the cross, ‘ It is finished,’ 
announced the entire abolition of symbolic rites, 
that, under the new spiritual dispensation then 
introduced, the necessity for such, as a means of 
arriving at truth, ceased, and that their place has 
been abundantly supplied by the Comforter, the 
Holy Ghost, whose office it now is to lead and guide 
men into all truth. The true Christian supper, 
according to them, is set forth in revelation— 
‘ Behold I stand at the door and knock : if any man 
hear ray voice and open the door, I will come in 
unto him, and will sup with him and he with me.’ 
For the .s.arae reason— viz._ that the teaching of the 
Spirit is inward and spiritual — the Friends ignore 
the religious observance of days and times, with 
the exception of the S.abb.ath. 

The_ taking or administering of oaths is regarded 
by Friends as inconsistent with the command of 
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Ciirist, ‘swear not at all,’ and with the exhorta- 
tion of the apostle James — ‘Above all thinra, my 
brethren, swear not, neither by heaven, neither by 
the earth, neither by any other oath : but let your 
yea be yea, and your nay, nay; lest ye fall into 
condemnation’ (see Affirmation). 'They also 
refused to pay tithes for the maintenance of what 
they hold to be a hireling ministry, believing that 
Ciirist put an end to the priesthood and ceremonial 
usages instituted under the Mosaic dispensation, 
and that he substituted none in their place. In 
consequence, all consistent Friends were regularly 
mulcted of plate, furaiture, or other goods, to the 
value of the amount due. 'The converaion of tithe 
into rent-charge (see Tithes), however, has, in the 
opinion of many Friends, largely removed objec- 
tions to the paj'ment to this ecclesiastical demand. 
In regard to the civil magistracy, while they respect 
and honour it, as ordained of (jod, they ai'e care- 
ful to warn the members of their Societj* against 
thoughtlessly incurring its responsibilities, involv- 
ing as it does the administration of oaths, the 
issuing of oiders and warrants in reference to eccles- 
iastical demands, the calling out of an armed force 
in cases of civil commotion, and other duties incon- 
sistent with the peaceful principles of the Society. 
The Friends have likewise consistently protested 
against war in all its forms ; and the Society has 
repeatedly advised its members’ against aiding and 
assisting in the conveyance of soldiers, then- bag- 
gage, arms, ammunition, or militaiy stores. They 
regard the profession of arras and fighting, not only 
as diametrically opposed to the general spirit of 
Christ, whose advent was sung by angels in these 
words : ‘ Glory to God in tlie highest, and on earth 
peace, good-will toward men ; ’ but as positively 
forbidden by such precepts as — ‘ Love your enemies, 
bless them that curse you, do good to them that 
hate you, and pray for them which despitefully use 
you and persecute you ; ’ also, ‘ Resist not evil ; but 
whosoever shall smite thee on thy right cheek, turn 
to him the other also ; ’ and, while they acknowledge 
that temporary calamities may result from adopting 
this principle of non-resistance, they have so strong 
a faith in its being essentially the dictate of divine 
love to the Christian heart that they believe God, 
by his wise and omnipotent providence, could and 
will yet make it ‘ mighty to the pulling down of the 
strongholds of iniquity.’ The world, they believe, 
will by-and-by confess that the peace-makers are 
most truly the children of God. The eft’orts of the 
Society for the emancipation of the slaves are a 
part of modem British history. They may most 
certainly lay claim to having cultivated the moral 
sense of their fellow-countrymen in regard to this 
important question. As early as 1727 they com- 
menced to ‘ censure ’ the traffic in slaves, as a prac- 
tice ‘ neitlier commendable nor allowed,’ and gi-adu- - 
ally warmed in their opposition, until the whole 
nation felt the glow, and entered with enthusiasm 
on the work of abolition. In respect to wh.at may be 
called minor points, the Friends are also very scrup- 
ulous ; they object to ‘ balls, gaming-places, lioree- 
races, and playhouses, those nurseries of debauchery 
and wickedness, the burden and grief of the sober 
part of other societies as well as of our own.’ The 
Printed Epistle of the yearly meeting of 1854 con- 
' tains a warning against indulging in music, especi- 
ally what goes by the name or ‘ sacred music,’ and 
denounces musical exhibitions, such as oratorios, 
as essentially a ‘profanation’ — the tendency of 
these things being, it is alleged, ‘ to withdraw the 
soul from that quiet, humble, and retired frame ih 
which prayer and praise may be traly ofiTered with 
the spirit and with the understanding also.’ They 
object, besides, to ‘the hurtful tendency of read- 
ing plays, romances, novels, and other pernicious 
booli;’ and the yearly meeting of 1764 ‘recom- 


mends to eveiy member of our Society to discourage 
and suppress the same.’ A similar recommenda- 
tion was issued by the Society in 1851 for the benefit 
of ‘younger Friends’ in particular, who would 
^pear to have been tasting the forbidden fruit. 
The Printed Epistle of the ye.arly meeting of 1724 
likewise ‘ advises against imitating the vain custom 
of wearing or giving mourning, and all extravagant 
expenses about the interment of the dead,’ and this 
advice has been repeatedly renewed. A multitude of 
other minute peculiarities, which it would be tedious 
to note in detail, distinguish the Friends from their 
fellow-Cliristians, but one or two of these may here 
be referred to. The Friends have from their rise, 
by example and precept, urged upon their members 
‘plainness of speech, behaviour, and apparel,’ and 
hence, in the matters of dress and address, have 
arisen certain outward peculiarities by which a 
‘Friend’ could always be distinguished.' In speech 
they invariably make use of ‘ thee ’ and ‘ thou ’ in 
addressing a single person, without respect to 
rank, station, or authority, and in support of this 
they plead correct grammar and the example of 
Scnpture. 

They' also felt called to cease from denoting the 
several months of the year and days of the week 
by' the names usually made use of in designating 
them. Instead of January', Februaiy, &c., or 
Monday, Tuesday, &c. , they' adopted ‘ First Month, 

‘ Secon'd Month,’ ‘ First Day',’ ‘ Second Day',’ &c. 
For their practice in this respect tliey asserted 
that the naines of the day's and months used by' 
otlieis were given to them in honour of ‘ heathen 
deities,’ and this they resolutely' refused to coun- 
tenance. Though there is not now the same uni- 
formity of practice throughout the body in some 
of the minor peculiarities, they are to a consider- 
able extent retained and adhered to. 

(3) Discipline . — By the tenn discipline the Friends 
underetand 'all those arrangements and regula- 
tions which are instituted for the civil and religious 
benefit of a Christian church.’ Tlie necessity' for 
such discipline soon_ began to make itself felt, and 
the result was the institution of certain meetings 
or assemblies. These are four in number : the first, 
the Freparative meetings ; second, the Monthly 
meetings; third, the Quarterly meetings; and, 
fourth, the Yearly meetings. The first are usually' 
composed of the members in any given place, in 
which there are generally' two or more Friends of 
each sex, whose duty' is to act as overseers of the 
meeting, taking cognisance of births, niairiages, 
burials, removals, &c., the conduct of members, 
&c., and reporting thereon to the monthly' meet- 
ings, to whom the executive department of the dis- 
cipline is chiefly' confided. The monthly' meetings 
decide in cases of violation of discipline, and have 
the power of cutting ofi' or disowning all who by 
their improper conduct, false doctrines, or other 
gross errors, bring reproach on the Society', although 
the accused have the right of appeal to the quarteriy 
meetings, and from these again to the yearly', whose 
decisions are final. The monthly meetings are also 
empowered to approve and acknowledge ministers, 
as well as to appoint ‘ serious, discreet, and judici- 
ous Friends, who are not ministers, tenderly to 
encourage and help y'oiing ministers, and adrise 
othei-s, as they', in the wisdom of God, see occasion.’ 
They also execute a variety' of other important 
duties. The quarterly meetings are composed of 
several monthly' meetings, and exercise a sort of 
general superrision over the latter, from whom 
they' receive reports, and to whom they' give such 
advice and decisions as they think right. The 
yearly meeting consists of select or representative 
members of the quarterly meetings. Its function 
is to consider generally' the entire condition of the 
Society in all its aspects. It receives in 'writing 
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answers to questions it has previously addressed to 
the subordinate meetings, deliberates upon them, 
and legislates accordingly; To it exclusively the 
legislative power belongs. Though thus constituted 
somewhat according to Presbyterian order, yet any 
member of the Society may attend and take part 
in the proceedings. , 

Women have also a special sphere of discipline 
allotted to them : they inspect and relieve the 
wants of the poor of their own sex, take cog- 
nisance of proposals for marriage, deal with female 
delinquents privately, and under eertain restric- 
tions may even do so officially, though in the 
‘testimony of disownment’ they have always the 
assistance of memhei’s of tlie other sex. 

The Society of Friends, in the multitude of its 
regulations, has not forgotten the poor ; charity in 
its narrower, as well as in its broader sense, has 
always been a beautiful feature of its members. 
The care of the poor was one of the earliest evi- 
dences ' ■ ' r 'ibrded to the Gentijes 

of the _ character of its prin- 

ciples ; aiid it is honourable to the society that a 
similar provision for tliose united to them in reli- 
gious fellowship appeal’s to have been one of the 
earliest occasions of their meetings for discipline. 
Nevertheless, in accordance with their ruling prin- 
ciple, that all Christian duty should be left for its 
fulfilment to the spontaneity of Christian love, 
and not performed under compulsion of any kind, 

‘ the provision for tlie poor is purely voluntarj’ ;’ 
yet their liberality is proverbial throughout Britfiin 
and America. Their number at present amounts, 
it is believed, to about 120,000, of whom more than 
90,000 belong to the United States, 

See Fox’s Journal; Sewel’s History of the Quakers 
(1722); Besse’s Suffenngs of the Quakers (1752); 
Gurney’s Observations on the Peculiarities of the Society 
of Friends (1824); Neale’s History of the Puritans; 
Eowntree’s Quakerism Past and Present (1859); Joseph ' 
Smith’s Descriptive Catalogue of Books by Friends (2 vols. 
1867); Book of Christian Discipline of the Society of 
Friends (1883); F. Storrs Turner, The Quakers: a 
Study, Historical and Critical (1890). 

Friends of the People, an association 
formed in 1792 in London to obtain parliamentary 
reform by constitutional means. Among its 
merabere were Lords Lauderdale, ICinnaird, John 
Russell, and Edward Fitzgerald, and such com- 
moners as Grey, Mackintosh, Malcolm Laing, 
Dudley North, Erskine, Samuel Rogers, and 
Slieridan. 

Fries, Elias, a Swedish botanist, was boi-n, 
15th August 1794,_ in the district of Femsjo in 
Smaland, and studied at Lund, where he early 
taught botany._ In 1834 he was called to the 
chair of Practical Economics at Upsala, witli 
which in 1851 that of Botany was conjoined. 
Fries introduced into Sweden the morphological 
theoi-y in ids Systema Orbis Vegetabilis (1825). 
His Systema Mycologicum (3 vols. 1820-32) was 
Ion" the standard work on the classification 
of fungi, of which he gave a relatively com- 
plete catalogue in Siimmci VegetabiUum Scavdi- 
naviic (2 vols. Stockholm, 1846-49). He wrote a 
.senes of useful books on the Hyrnenomyceta;, on 
lichens, and on the flora of Scandinavia, more 
particularly of Sweden. Among his "monographs 
iD^o, Jlisfoj’fnwi Hicraciorum (upsala, 

1848) deserves especial mention. In 1851 Fries 
Mas appointed director of the botanical museum 
and garden at Upsala, and in 1853 rector of the 
university. He resigned in 1857, and died there, 
8th February 1878. 

Fries, _ Jakob Friedrich, the founder of a 
])hiffisophic sdiool in Germany, M-as born at Barbv, 
in Prussian Saxony, Md August 1773, studied at 
Leipzig and Jena, and in 1805 u'as called to Heidel- 


berg as professor of Philosoiihy and Jlathematics. 
In 1816 he accepted a call to the chair of Specula- 
tive Philosophy at Jena, but M-as deprived of liis 
professoi-ship on account of his participation in 
the democratic disturbances of 1819. In 1824, 
hoM-ever, he M-as appointed to the ehair of Physics 
and Mathematics, M'hich he occupied till his death, 
lOtli August 1843. Amongst his more impoitant 
books are System dcr PhilosopMc (1804) ; ■ iYc»c 
Kritih dcr Venumjt (3 vols. 1807); System dcr 
Logik (1811); Handbuch dcr psy chi schoi Anthro- 
pologic (1820-21); Die Lchrcn dcr Licbc, dcs 
Glattbens, mid dcr Eoffnimg (1823) ■, and Gcschichtc 
dcr Philosophic (1837-40). Taking the Kantian 
philosophy for his starting-point, F’ries demon- 
strated that intuitive p.sychology must be the 
basis of all philosophising. Thus, through inner 
experience a giostcriori M-e learn to knoM- the sub- , 
jective a priori conditions of knou-ledge; and 
through intuitive presentiment or faith M-e derive 
our certainty of the reality of things themselves. 
From inner assurance of tlie essential M-orth and 
pei-sonal dignity of men lloM- the definitions and 
sanctions of ethics, and from the same source origi- 
nate our fcsthetie and religious feelings. See 
Henke, J. F. Fries (1831). 

Friesland, or Vriesland (ancient Frisia), in 
its widest sense, as the country of the Frisian race, 
included the modern provinces of Zealand, North 
and Soiitli Holland, part of Utrecht, Frieslapd 
m-oper, and Groningen in Holland, together with. 
Prussian East Friesland and apart of Oldenburg, 
the M-estern coast of SlesM-ick uetu-een the Eider 
and the Tondern, and the islands of Sylt, Folir, 
Nordstrand, and others. The province of Fries- 
land proper in the Netherlands is bounded N. by 
the German Ocean and W. and SiV. by the 
Zuider Zee. It is sometimes called "West Friesland 
to distinguish it from East Friesland. Area, 1282 
sq. ni.; pop. (1875) 311,246; (1885) 330,866. The 
land is ilat, in some parts belou- the level of the 
sea, and is cut up by canals and streams. The 
loM-lands are protected by artificial banks or dykes. 
Lakes and marshes are" numerous. The dykes, 
sluices, and canals are under the care of a special 
board, and are kept up at the local expense. The 
inland and sea M-atera abound 'ivitli fish. Rich 
pastures cover a third part of the surface. The 
horses, cattle, and sheep are all of excellent breeds. 
Large quantities of peat are dug. The capital is 
LeeuM-ardeii, and the chief port Harlingen, M-hence 
are shipped cheese and butter (mostly to London), 
horses, cattle, leather, and m-oo1. I'he climate is 
moist and misty, but not raM-. The inhabitants, 
M-ho are descended from the ancient Frisians, speak 
a peculiar dialect. The industries are unimportant. 
—East Friesland, M-ith an area of 1200 sq. in., and 
a pop. aniounting (1885) to 211,825, formerly a 
principalit 5 - of Westphalia, noM- forms the Hano- 
verian district of Aurich ; chief toM-ns, Eniden and 
Aurich. It is bounded N. by the (lerman Ocean 
and W. by the Netherlands. Like West Friesland 
it is loM- and flat. AVith the help of the Prussian 
governuifent the moors are being reclaimed and cul- 
tivated. Fishing and agriculture constitute the 
chief employment of the inhabitants, M-ho are 
Frisians. _ This province has frequently clianged 
OM-nera since 1744, M-hen the family of Cirksena, 
in M-hose possession it had been for 300 yeai-s, 
became extinct. It M-as first ceded to Prussia, 
next incorporated by Napoleon M-ith Holland and 
France ; in 1813 it M-as restored to Prussia ; in 
1815 it M’as ceded to Hanover, along M-ith M-hich 
it again forms part of Prussia. See Frisians, and 
H. M. Doughty’s Fnesfejirf J/cj’Cjf (1889). 

Frieze, in classical architecture, the central 
portion of the Entablature (q.v.). Vitruvius also 
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calls it the Zophorus ( ‘ life-heaving ’ ) from its being 
frequently ornamented with sculpture. Similarly, 
the term frieze is sometimes applied to any enriched 
horizontal hand. 

Frigate (Fr. frigate, Ital. fregata), formerly a 
long, narrow vessel propelled by oars and sails, used 
in the Mediterranean on occasions when speed was 
requisite. The name then came to he applied .to 
men-of-war, of a class smaller than line-of-hattle 
ships, and carrying from twenty to fifty guns, 
which were distributed on the main and upper 
decks. They were employed in the great wars of 
the 18th and early part of the 19th centuries, as 
scouts and cruisers. The frigate was usually swift, 
easily managed, and capable of beating well to 
windward. She became, therefore, tlie favourite 
ship in war-time, and bore off a large proportion 
of the prize-money. Frigates also served to obtain 
information as to tlie movements of liostile fleets, 
and to guide the sailing of their own ; but it was 
unusual for them to join in the line of battle, their 
exploits ordinarily occurring in engagements with 
single ships of their own class. With steam and 
the growth of the royal navy in later times 
frigates were developed more than any other men- 
of-war, and many of the largest ships in the navy 
belonged to this class, such as the iron-nlated 
Warrior, of 6000 tons, three times the burden of 
any ship of the line in Nelson’s fleets. Now, how- 
ever, these are all ships of the past, incapable of 
contending with the turreted monsters which carry 
modern artillery, and the name frigate itself lias 
disappeared from the iVau;/ List, the term ‘ cruiser ’ 
. — armoured or unarmoured — liaidng taken its place. 
This is true also of the United States navy. 

Frigate Bird, or Man-of-w.-\.r Bird {Tachy- 
petes aquila), a tropical marine bird, placed near 
pelicans and cormorants in tlie order Stegano- 
podes. In flight it is extremelj' powerful, and 
makes use of its swiftness and strength to force 
other birds to surrender their prey. The food con- 
sists of fish, which, if not stolen, are caught at the 
surface. Flying-fish are said to form an important 
constituent of its diet. It may be seen out at sea 
100 miles from land, but nests and breeds on the 
coasts of the tropical Atlantic and Pacific — e.g. 
off Honduras, where vast ‘rookeries’ have been 
described. The bird is large, measuring about 
4 feet in length, with very Tong wings and tail. 


Frigga, in northern mythology, the wife of 
Odin, Avlio seems to have occupied an analogous 
position to that of Venus in Roman mythology. 
She was also the goddess of the earth and of 
marriage, and was frequently confounded, and 
latterly quite identified, with Freyja (q.v.). She 
was the only Scandinavian deity placed amongst 
the stai-s ; Orion’s belt is called in Swedish Frigga’s 
distaff. From her Friday takes its name. 

Frilled Lizard. See Chlajiydosaurus. 

Fringe Tree (Chionantlms), a genus of 
Oleacem, of which the common species or Fiinge 
Tree or Snowflower {C. virginica), found in the 
United States from 39° lat. to the Gulf of Mexico, 
is- a large shrub with veiy numerous snow-white 
flowem in panicled racemes. The limb of the 
corolla is divided into four long linear segments, 
whence the name fringe tree. The fruit is an oval 
dnipe. The tree is frequently cultivated as an 
ornamental plant. The root bark is narcotic. 

Fringillidai. See Finch. 

Frisclies IlalT ( ‘ Fresh-water Bay ’), a lagoon 
on the coast of Pinssia, south-east of the Gulf of 
Danzig, about 50 miles in length, 4 to 11 miles 
broad, and 332 sq. m. in area. It was once entirely 
walled oft' from the Baltic by a narrow spit of 
land, through which a passage, 1247 feet wide and 
14J feet deep, was cut in 1510 during a violent 
storm. The Half is 10 to 16 feet deep. 

Frisians, a people of Teutonic stock, who, 
Tacitus says, when the Romans first came into 
contact with them, occupied the maritime region 
extending from the Scheldt to the Ems and M'eser. 
They submitted to the Roman power in the reign 
of Drusus, and were loyal and helpful tributaries 
until stung into revolt in 28 a.d. by the extortions 
of a Roman provincial officer. From that time 
onwards thej'' rendered only sullen submission to 
the empire, and more than once revolted and 
maintained their independence for some years. 
They were sea-rovers, as well as herdsmen and 
husbandmen, and took part along with the Angles 
and Saxons in the conquest of Britain. IVe next 
read of them as ofleiing a stubborn resistance 
not onlj' to the introduction of Christianity, but 
also to the encroachments of the Frankish power 
from the south ; in fact, in spite of the efforts 
of ‘VN’ilfrid of York, the first missionary among 
the Frisians, and his successors IVillibrord and 
Boniface, the Christian religion does not seem 
to have obtained footing in Frisia beyond the 
actual limits of Frankish dominion until the com- 
plete absorption of the Frisians’ land in the empire 
of Charlemagne. In the meantime they had waged 
an almost continuous war against the Franks. 
Their king Radbod, although driven out of western 
Frisia (from the Scheldt to the Zuider Zee) in 689 
by Pepin, so far turned the tables after the death 
of this king that he sailed up the Rhine to Cologne, 
and defeated Charles Martel, in 716. Their last 
independent prince, Poppo, was defeated and slain 
by Charles Martel in 734, and the conquest of the 
Frisians was completed by Charlemagne. At the 
partition of the Frankish empire made at Verdun in 
843 Frisia became part of Lotharingia or Lorraine. 
In 911, howevei', when Lothaiingia seceded from 
the eastern to join the western Frankish empire, 
the districts of eastern Frisia (from the Zuider 
Zee to the Weser) asserted their independence, 
and fonned themselves into a sort of democratic 
confederated republic, until in the first half of 
the 15th century they became virtually a count- 
ship, being luled by the dynasty of the Cirksena 
down to the extinction of the family in 1744, when 
Prussia took possession of it. ^leanwhile the 
western half of Frisia had for the most part been 
absorbed in the bishopric of Utrecht and the 
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Frigate Bird (Taclvjpctcs aquila). 

The beak is hooked, and almost twice as long as 
the head. The prevalent colour is brownish- 
black ; the female lias a white breast, and, like the 
young birds, diffei-s in minor points from the adult 
male. In some parts it is said to become half- 
tame, and even to be available for letter-carrying. 
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coimtsliip of Holland, tliougli not •\vithout_ a most 
stnbliovn resistance on the part of the Fiisians, a 
resistance ndiich had not wliolly died_ out by the 
end of tlie loth centuiy. In fact in 1457 the 
Emperor Frederick III. recognised tlieir immediate 
dependence upon the empire. And it was only in 
149S that their staunch love of liberty was finally 
crushed by Albert of Saxony, whom Maximilian 
had appointed hereditary imperial governor of 
Frisia. From 1523, when the governorship fell to 
Charles V., Frisia becixme virtually a part of the 
Netherlands, and from that time onwards shared 
their destiny. 

The Frisian language is a member of the Low 
German family, coming intermediate between Old 
Saxon and Anglo-Saxon. Its most striking 
peculiarity is the modification of h and g into ts 
before the letters c and f. The oldest existing 
specimens of the language do not go hack beyond 
the 14tli and 15th centuries, and consist principally 
of the old law codes and similar dflicial documents 
(collected in Eiclithofen, Friesische RccMsqticUcn, 
1840). The celebrated Lca^ Frisionwn, although it 
belongs probably to the period of Charlemagne, is 
composed in L.atin, and contains a veiy meagre 
sprinkling of Frisian tenus. At the present day 
pure Frisian is spoken only by the peasantiy in the 
west of Dutch Friesland and in one or two isolated 
districts of Prussian East Friesland, and is 
cultivated by a small coterie of men of litei'aiy 
taste in Holland. Corrupt fonns are .spoken in 
Heligoland and in parts of Jutland and Sleswick. 
Gysbert Japicx occupies the first place amongst 
Frisian writers, having published in 1608 a volume 
of poems entitled Frieschc Rijmhryc. Other books 
held in great esteem by the Erisians are a comedy, 
IVaatzc Gribberts Brilloft, dating from the begin- 
ning of the 18lh century, and the popular work. 
It Lihhen fen Aa^tje Ifshrcatts (1827). Hct Oera 
Linda Bole, of which an English edition appeared 
in 1877, though purporting to be of vast antiquity, ' 
was really written by a ship-carpenter. Over de 
Linden (1811-73). Besides these, quite modern 
works have been written by E. and J. H. 
Halbertsma, Salverda, Posthumus, IVindsma, 
Dykstra, Deketh, Van der Veen, Van Assen, and 
othere. The most important production in northern 
Frisian, the corrupt dialect of Jutland and Sles- 
wick, is Hansen’s comedy Dc Gidtslicds. A society 
was founded at Franeker in 1829 for the study of 
the Frisian language and histoiy. 

The most complete accounts of Frisian literature are 
perhaps to be found in itone, Uehersicht dcr niedcr- 
tandischert rolksliUej-atur altercr Zeit (1838), and 
AVinkler, Allriemeen nederduitsch en friesch Dialccticon 
(18i2). For the study of the language, see grammars 
by Eask, Grimm, Heyne, and A. H. Cummins (2d ed. 
bond. 1888), grammars, dictionaries, &o. by Eiclithofen 
(1840), J. Halbertsma (1874), Cadovius Miiller (died 
172o), Ten Doomkaat-Koolman (1877-85), Dirksen 

StocoJ’ (1837), Bendsen (1860), and Johansen 

(18G2). 

Frit {Chlorops frit), a small black Dipterous 
Mrn-tly, common in North Eui'ope, not known in 
Britain, doing great damage especially to barley 
(see Corn Insects). or. j 

Fritli. See Firth. 

John, reformer, was born about 1503 at 
11 esterJiam, Eent, and from Eton passed to King’s 
Oolloge, Cambridge, whence in 1525 AVolsev sum- 
moned hini to his new foundation at Oxford. A 
tiyelvcmonth later, however, .suspicion of heresy 
drove hini a fugitive to the young Protestant nni- 
yei-sity of hlarburg, and during his five veai-s’ .stay 
here hc.sawnuich of Tymiale and PatrickPIamilton, 

treatises. Venturing 
H ^ seized and lodged 

in the Towel-, and on 4tli July 1533 was burned at 


Smithfield. He has been called the author of the. 
Anglican doctrine of the Eucharist. 

Frith, ‘William Poavell, R.A., ivas born at 
Aldlield, Yorkshire, on the Otii J.anuary 1819. He 
studied art at Sass’s Academy, London, aiid in 
the schools of the Royal Academy; and in 1840 
exhibited his ‘Othello and Desdeniona’ in the 
Britisli Institution. He painted portraits, and liis 
early subject-pictures were scenes from the English 
and French classics. His ‘poming of Age in the 
Olden Time’ first brought its painter into notice, 
and his celebrity Avas increased by ‘Ramsgate 
Sands’ (1854); ‘The Derby Day’' (1858); and 
‘The Raihvay Station’ (1802). His later Avorks 
include ‘Charles II. ’s Last Sunday’ (1867);, 
‘Before Dinner at Bo-SAvell’s Lodgings’ (1808), 
Avhicli in 1875 sold for £4567 ; the gambling sub- 
jects entitled ‘ The Road to Ruin ’ ( 1878 ) ; and ‘ A 
PriA'ate VicAV, a Scene at the Royal Academy’ 
(1883). His produc- — 

tions, Avhile desti- fr , 

tute of the finer art- j / 

istic qualities, have 1 / 

been extremelj' popti- 1 / 

lar on account of the ft n 
interest of their sub- V| | 
jects and their oljA-i- !| | 

ouR dramatic point, | 
and have become | 

Avidely known by 1| p XT y 

means of enm-avings. ft 

HcAvaselected A.R.A. ^ Ca 

in 1840, and R.A. in w ^ 

1852; and his pleas- \ 

ant Antobiography jF 

and Reminiscences Ij 

(3 A’ols.) Avas pub- li 

lished 1887-88. y j 

F r i t li j o f ’ s f L ■ 

Sagn. See Ice- TS^- 

LAND and Tegner. 

Fritilla'ry {Fri- ’ 

itUaria), a genus 

of Liliacem, closely , Fntillary 

allied to the lily and (Frdillanamcleagris). 
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Coinmon Fritillarj’ 
(Fritillaria mcleagris). 


tUlA-l 

tulip, herbaceous, bulbous-rooted, Avith bell-shajied 
perianth of si.x distinct segments, each liaA-ing 
a conspicuous circular nectary at the base. About 
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Crmvn Imperial [Fritillaria iiiipa-ialis ) : 
ff, floAver enlarged. 

twenty species are knoAvn, all pahearctic. All of 
them have drooping llo'wei's ; soine of them are 
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beautiful. One sj)ecies only is a native of Britain, 
the Common Fritillary (P. melcagris), also called 
Snake’s Head, Cliequer-Hower, iS:c., u-liich is found 
in meadows and pastures in the east and south of 
England, flowering in April or May. They are 
specially plentiful in the Magdalen water-meadows, 
O.vford. The flowers are pale or dark puiple, 
tesselated with dark markings, sometimes cream- 
white. Many varieties are in cultivation. — This 
genus includes the Crown Imperial (F. imperialis), 
which was brought from Pemia to Constantinople 
in the 16th century, and thence inti'oduced through 
the imperial garden at Vienna into western Euroire, 
where it soon became a constant inmate of the her- 
baceous border. The bulb of the common species, 
but still more of this one, is poisonous. • 

Fritillary, a name given to a number of 
butterflies ( Argynnis, Melitrea, &c.), some of which 
are common in Britain, from the resemblance of 
the colouring on the upper surface of their -wings to 
that of the flowers of the common fritillary. 

Friuli (Ger. Friaul, Lat. Fovum Jnlii), the 
name of a district formerly governed by. inde- 
pendent dukes, lying at the head of the Gulf of 
Venice. With a total population of about 700,000, 
and a total area of some 3-170 sq. m., it is divided 
between Austrian Friuli, embracing the districts 
of Gorz, Gradisca, and Idria, and Italian Fiinli, 
including the province of Udine and the district of 
Portoginaro. Friuli is rich in com and wine, and 
has iimcli metallic wealth and nuntei-ous mineral 
springs. The inhabitants, called Fnrlani, are 
mostly Italians, sorrre of them speaking a peculiar 
dialect containing several Celtic elements. Friitli 
constitirted one of the thirty-six duchies into which 
the Lorrrbards divided the north of Italy, and shared 
tire vicissitrrdes of its neighbour states. 

Frolieiiiiis, Joannes, the learned printer, was 
bor-n in Franconia in 1460, founded a printing- 
office at Basel in 1491, and published a Latin 
Bible, editions of Cypriair, Tertullian, Hilary, Am- 
brose, and the Greek New Testament (1496). 
As correctors to the press he employed such rrren 
as CEcolanrpadius and Erastrrus ; and between 1491 
and 1527, the year of his death, he issued 300 works 
(inclitding all those of Erasmus), well printed and 
wonderfrrTly free of error. 

Frobisher, Sir Martin, one of the great 
Elizabethan seamen, was born in Yorkshire, either 
at A1 tofts (near 'Wakefield) or at Doncaster about 
1535. Sent to sea as a boy, he traded to Guinea 
and elsewhere, and seems at an early age to h.ave 
become possessed by his life-long dream of a north- 
west passage to Cathay. After long solicitations 
he was enabled, chiefly by help of Warwick, to set 
sail northwards round the Shetland Islands, 7th 
June 1576, with the Gabriel and the Michael of 20 
tons each and a pinnace of 10 tons, with a total 
complement of thiitj'-five men. The pinnace was 
soon lost in the storms that followed, and tlie 
Michael deserted, but Frobisher held on his 
adventurous course, was almost lost on the coast 
of Greenland, and reached Labrador on the 28th 
July. From Hall’s Island at the mouth of 
Frobisher Bay his men carried away some ‘ black 
earth,’ which was supposed in London, whither he 
arrived on October 9th, to contain gold. Next 
year a new expedition was fitted out with much 
enthusiasm, the queen herself supplying from the 
royal navy a vessel of 200 tons. The country 
around Hall’s Island was formally taken and 
named Meta Incognita, and abundance of the 
black earth was brought to England. Yet another 
and well-appointed expedition was despatched in 
1578, but was harassed by storms without and 
dissensions within, and retm-ned home with a great 
cargo of the ore, from which, however, no more ! 


gold could be extracted. Of Frobisher we hear 
but little during the next few years, but in 1585 
he commanded a vessel in Drake’s expedition to 
the IVest Indies, did good service in the prepara- 
toiy task of hampering the designs of Spain, and 
in the stniggle with the Armada covered himself 
with glory by his conduct in the Triumph, and was 
rewarded by the honour of knighthood. Frobisher 
next man-ied a daughter of Lord Wentworth, and 
settled down as a country gentleman, but was soon 
again at the more congenial task of scouring the 
seas for the treasure-ships of Spain. At the siege 
of Crozon near Brest in the November of 1594 he 
received a wound of which he died at Plymouth on 
the 22d of the same month. His Three Voyages 
were edited by Admiral Collinson for the Hakluyt 
Societ}’ (1867). There is a Life by Rev. F. Jones 
(1878). 

Frobisher Say, an inlet opening westward 
near the mouth of Davis Strait into the territoiy 
called bj’ Frobisher Meta Incognita, at the southern 
end of Baffin Land. It is about 200 miles long by 
above 20 wide, with laigged mountainous shores. 
It was till Hall’s voyage called Frobisher Strait, 
being erroneously regarded as a passage into 
Hudson Bay. 

Frocbel, Friedrich Wilhelm August, Ger- 
man educational reformer, was born at Oberweiss- 
bach in Thui-ingia, 2]Rt April 1782. His studies 
at Jena being intemipted 1)5’^ the death of his 
father in 1802, he was compelled to shift as best he 
could for a liring, until in 1805, at Frankfort-on- 
the-Main, he found his time vocation in teaching. 
The next five years he spent partly at Frankfort, 
partly at Y-verdon in Switzeriand, at the latter 
place in close intimacy with Pestalozzi. Then for 
a couple_ of yeare he resumed his studies, this time 
chiefly in the natural sciences, at Gottingen and 
Berlin. But again they were intemipted : the War 
of Liberation broke oiit, and Froebel joined Liit- 
zow’s corps. Two years after the conclusion of 
peace he got his first opportunity to realise his 
long-meditated principles of education ; he made a 
start at Griesheim in Thuringia, but in the follow- 
ing year (1817) transferred his school to Keilhau, 
where he was shortly afterwards joined by his 
devoted friends and disciples, Langethal and 
MiddendorfF. At this time the characteristic idea 
of his teaching was that the root of all educational 
development is action, which has for its ultimate 
aim not only mere physical exercise, but also the 
unfolding and strengthening of the mental ])owers ; 
and underlying this was tlie conviction that the 
real pui-pose of education should be to encourage 
the child to grow naturally and spontaneousl 3 % 
unfolding all its powers according to the inner 
organic laws of its being, just as gi'ow plants and 
animals and ci-j’stals. In 1826 he expounded his 
views in a work entitled Die Menschcnersiehmig. 
With the view of extending his system, Froebel in 
•1831 established a branch institution in the canton 
of Lucerne in Switzerland, which, however, could 
never make headwa)' against the opposition of the 
Roman Catholic clergj'. Hence, after starting an 
orphanage at Burgdorf in Bern, where also he 
began to train teachers for educational work, 
Froebel retimied to the centre of Gennanjy and in 
1836 opened at Blankenburg, not far from Keilhau, 
his first Kindergarten (q.v.) school. The rest of 
his life was spent in the advocacj' of kindergarten 
schools and in org.anising them ; but along with 
these laboure he combined the training of teachei-s 
to carry on the sj’stem he had deyised. He died 
on 21st June 1852 at Marienthal in Thuringia. 
Froebel's works were collected and published bj- 
Wichard Lange in 1862-63 (new ed. 1874), also bj' ■ 
Seidel in 1883. See Autobiography of F. Frbbel 
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(Lond. 1886); Life of FrocM, by Einily Shirrcff 
(Lond. 1887); and his icfto’S, translated by Moore 
and Micbaelis (1890). 

Frog, a genus (liana) of tailless Amphibians ; 
bnt th "name, usually with some prefix or other, is 
often extended to the members of related genera el- 
even of related families— e.g. to the obstetric frog 
(Alvtes), to the tree-frogs (Hyluhe), or to thepeep- 
ing'h-ogs (Hylodes). The common frog in Britain 
is Lana femporaria, distinguished from the edible 
frog, L. esculcntu, -which has been introduced into 
Britain, by slight difierences in colouring, by the 
presence of a dark, "triangular patch extending 
backwards from the eye, and by the absence of the 
dilatable sacs (at the back cornere of the mouth) 
-whicli intensify the croaking of the ‘Cambridge- 
shire Nightingales.’ The general shape is an 
elongated oval, of which the head occupies about 
a third ; a hump on the back marks the end of the 
distinct vertebree and the beginning of an iin- 
segniented portion known as the urostyle. The 
tail has completely disappeared, the young aninial 
having literally liied upon it during part of its 
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Common Frog ( Rana temporaria). 

metamorphosis. The arms are short, the fingei-s 
four and unwebbed, and the innermost is swollen 
in the males ; the liind-legs are long and muscular, 
well adapted for both leaping and swimming, -with 
an elongated ankle, five webbed toes, and an 
internal ‘ tai-sal tubercle ’ like a hint of a sixth. 
The skin is soft and glandular, with pigment 
cells admitting by their clianges of a slight altera- 
tion in colour. The external nostrils are situated 
near the tip of the snout ; the eyes have a movable 
lower lid; the tympanum or drum of the ear is 
readily seen somewhat farther back. 

General Life . — The frog, aq^uatic in its vouth, 
generally remains near -\vater. In dry weather it 
hides itself, and great numbers are often seen to 
issue forth on the welcome return of rain. Tlieir 
Jeapiim and swimming deftness need no remark. 
The adults feed upon living animals, insects, and 
slugs. These are caught on the large viscid tongue, 
winch being fixed in front of the mouth and free 
behind, can be thrown rapidly outwards, and even 
more rapidly retracted. In w-inter the frog ‘ hiber- 
nate or lies torpid, buried in the mud at the 
bottom of the pool, and great numbers of in- 
dividuals nuiy be dug up in winter all clustered 
together. During this season certain ‘ fatty bodies,’ 
situated on the top of tiie reproductive organs, and 
apparently degenerete portions of the knlney, be- 
coiiio reduced in size, teing probably the ovaries 
and testes, which becoine functional in the month 

t ‘''"a ?? b-ogs congre- 

purposes, and that the 
n ‘®‘- croahing serenade tlieir 

niore i\ eakly- voiced mates, preceding the bii-ds in 


announcing the approach of spring. The titles bull- 
frog, blacksmith-frog, sugar-miller, &c., applied to 
certain species, obviously, refer to their notable 
vocal powei-s. 

The frog generally contains some interesting 
parasites— a hermaphrodite threadworm or Nema- 
tode (An.qfosfomim ■ — ' the lungs, a, 

llukeoi-Ti-ematodc ■ , '^ohjstommn 

integerriminn) in the bladder, and a ciliated In- 
fusorian with many nuclei ( Opalina vanarum ) in 
the hindmost part of the alimentary canal. 

Life-history . — The eggs of the frog are faniiliar 
to almost all ; each is a little dark ball enclosed in 
a glutinous sheath which swells in the -ivater into a' 
clear round globe. The egg has most black pig- 
ment in its upper half, the heavier yolk sinking 
for the most part to the lower hemisphere. They • 
are fertilised just as they leave the female, which 
the male is at the same time embracing. The 
division of the ovum is complete but unequal, the 
upper hemisphere with the ‘ formative protoplasm ’ 
soon exhibiting a larger number of smaller cells 
than the lower portion, which chiefly consists of 
yolk to be gradually absorbed by the embi-j-o (see 
EjiimyoLOGY ). 

By the tenth day after the eggs are laid the 
heatl, body, and tail of the young frog may be dis- 
tinctly seen. Following the lines of its ancestral 
histoi-y (why or hoxu is a difficult question), the 
animal becomes fish-like, with a long tail and with 
three pairs of external gills on its neck. About a 
fortnight after the laying the young tadpoles are 
hatched, and, j'erking themselves out of the gelatin- 
ous mass, swim freely in the water. They are 
still mouthless, and live on their still unexhausted 
capital of yolk. They have a paired sucker under- 
neath their head, by means of which when tired 
they attach themselves to water-weeds or other 
obj’ecfs. In a few daj-s, however, thej' gain a 
mouth, ‘bordered by a pair of hoi-ny jaivs, and 
fringed with fleshy lips provided with horny 
papillre.’ The whole arrangement reminds one of 
that of the lamprey. As the tadpole hungrily 
feeds on fresh-water weeds (algre, &c.), the hitherto 
short alimentan" canal becomes elongated, furnished 
with a liver and pancreas, and, when the aninial is 
big enough to dissect, may be readily seen coiled up 
like a watch-spring. About the time when mouth 
and anus have been opened the four gill-slits or 
clefts, opening from the pharjmx to the exterior, 
may also be seen, and very soon the original ex- 
ternal gills shrivel, and are replaced by an internal 
set. As the latter develop, a fold of skin grows 
over them, forming a gill-chamber which by-and-by 
closes so much that only a single exit aperture 
remains, and that on the left side. Through this 
the water taken in for respiration by the mouth 
passes to the exterior, after washing the gills on its 
way- 

The tadpole thrives on '' ' ' 

rapidly grows bigger and 
a powerful swimming i ^ 

suclrei-s are less and less used. The limbs bud 
forth, but the anterior pair, hidden by the gill- 
covers above refen-ed to, are longer of becoming 
distinctly visible. By the end of tlie second month 
the tadpole has attained to the level of the double- 
breathing fishes or Dipnoi (see Fi-shes); in otlier 
w-ords, the lungs become useful, the gills for a 
■while persist, but, as the animals get into the habit 
of coming oftener to the surface to breathe, these 
latter organs gradually degenerate. 

Two or three weeks more, and a remarkable 
change— a metamorphosis— occui-s, in which the 
tadpole rises above the fish level and becomes a' 
distinct amphibian (see AMriliiJlA, for figures, &c.). 
The tadpole ceases to feed upon alga-, and begins 
to live at the expense of its tail, from’ which 
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■Wcanclering blood-cells or ‘leucocytes’ carry the 
nutriment to other parts of the body. A casting 
of the outer layer of skin takes place ; the gills are 
finally lost; ‘the horny jaws are thrown off; the 
large frilled lips shrink up ; the mouth loses its 
rounded snctonal form and becomes nnicJi wider; 
the tongue, previously small, increases considerablj’ 
in size ; the eyes, which as yet have been beneath 
the skin, become e.xposed ; the fore-limbs appear, 
the left one being pushed through the spout-like 
opening of the branchial chamber, and the riglit 
one_ forcing its way through the opercular fold, in 
wliich it leaves a ragged hole’ (Milnes Mareliall). 
As these momentous changes progress, and as 
the supply of food afforded bj^ the tail begins to 
be exhausted, the animal recovers its appetite, 
but this time caniivorously, feeding on available 
animal matter, or even on its fellows. At this 
sta"e tadpoles will clean a skeleton beautifully, 
and Buckland describes them as showing a great 
avidity for animal food, crowding round a , dead 
kitten, and nibbling at the toes of little boys wlio 
wade in pools where the3’^ abound. With tlie 
change of diet the abdomen shrinks, stomach and 
liver enlarge, the intestines become both narrower 
and .shorter. The tail shortens more and more till 
it is completely absorbed ; the hind-limbs lengthen ; 
and eventuallj’’ the animal leaps ashore — a tinj' 
frog. For a considerable time the tadpole appeai-s 
to be neither male nor female, but differences in 
nutrition, &c. decide the question of sex. In 
ordinaiy circumstances there are about as manj' 
males as there are females, but Jung has shown 
that bj”^ increasing the quality of food from fish to 
beef, from beef to frog flesh, he could increase the 
percentage of females to about ninetJ^ See Em- 
BKYOLOGV, Environment, Reproduction, Sex; 
while for details of life-histoiy, Milnes Marshall’s 
book should be consulted. 

Distribution and Related Species. — The common 
Brown Frog ( R temjioraria) is widely distributed 
in Europe and Asia ; ‘ it is the most northerly of 
known species, ranging in Norway to beyoiid the 
seventieth parallel of latitude. In the Alps it still 
frequents the watem at an elevation of 8000 feet.’ 
It is of course abundant in most parts of Britain, 
and is common enough in Ireland, where, however, 
it is said to have been introduced in 1696. 

Of wider distribution is the Green or Edible Frog 
{R. cscnlenta), which also occurs in Britain, tliough 
not believed to be indigenous. Its habitat extends 
from Scandinavia to North Africa, from France to 
Japan. Widelj’^ distributed in the United States 
are two forms — the Shad- or Leopard -frog (i?. hale- 
cina) and the Wood-frog (-B. sylvatica) — which 
some regard as identical with our common species. 
The common Bull-frog of North America (R. 
cateshiana) is often brought to European zoological 
gardens, has an appetite big enough to engulph a 
sparrow, and a croaking power proportionate to its 
large size. Like the edible frog on the Continent, 
it IS not unfrequently cooked. A large Indian 
species (R. tigrina), another relatively huge, toad- 
like species {R. adspersa) from tropical Africa, a 
single species from West Australia (R. jgapua), and 
another solitary form (A. from the Solomon 

Islands deserve to be mentioned. The genus is 
unrepresented in the southern parts of South 
America and in New Zealand. 

Related Genera. — The famity of true frogs or 
Ranidro includes about two hundred species, ranked 
in eighteen genera. Thej^ have always teeth in the 
upper jaw, and a certain technical peculiaritj' in the 
breastbone. One of the most curious forms (which 
have always teeth in the upper jaw) is the arboreal 
genus Rhacophorus, the ‘ nj’ing frog ’ described bj’ 
Wallace, in which the webs between both finger's 
and toes are much developed. The tips of the 


fingei-s are dilated, and serve for attachment to 
smooth or vertical surfaces. The arboreal habit is 
a resource which brings with it several physiological 
adaptations, ryliich must not be too mnc'li insisted 
upon in classification, for, as Huxlej' observes, the 
common brown frog ‘at a year old will climb up 
the Vertical side of a glass vessel, flattening out tire 
ends of its toes, and appljdng its belly against the 
surface of the glass, like a tree-frog.’ Frogs, like 
otlieiy aiiiphibians, are usually unrepresented in 
oceanic islands, but, besides the species of Rana 
alreadj' mentioned as occurring in the Solomon 
Islands, three forms of Cornufer, ranked among the 
Ranidm, ought to be noted on account of their 
habitat in the Fiji Islands. The Dendrobatidee 
form a family of small tree-frogs nearly allied to 
the Ranidm, but without teeth. From one species 
ID. finetorius) the savage tribes of some parts of 
South America are said to extract a deadlj' poison 
for their arrows. Less nearlj" allied to the Ranidm 
are the toothless toads (Bufonidte), the horned toad 
(Ceratophrys), the true tree-frogs (Hylidre), the 
‘midwife-toad’ or obstetric frog (Alytes obstetri- 
cems), the tongueless Surinam toad (Pipa ameri- 
cn««), which are separate^ discussed (see Toad, 
Tree-frog, &c.). 

The use of frogs for food is regarded with un- 
neces.sarj’ prejudice in Britain, but is ver,y common 
on the continent of Europe. The species ehieflj’' 
used is the edible frog {R. cscidenta), which greatlj’’ 
abounds in ponds and slow streams in France, 
southei-n Germany, and Italj'. They are taken for 
the market by nets and by a kind of rake, and are 
sometimes specially fattened in preserves. The 
hind-legs are most frequently cooked, but other 
muscular parts may be utilised. Thej' are usuallj' 
dressed with sauces, and in flavour and tenderness 
are comparable to chicken. The African species 
(J?._ adspersns) is said to be much used by the 
native tribes, and the gigantic bull-frog figures as 
a rarity in the ti'ansatlantic menu. 'Tlie frog 
furnishes a very convenient vertebrate type to 
the compai'ative anatomist, embrj’ologist, and 
phj’siologist, and is in this connection much more 
UJ5eful than on the dining-table. 

See Amphibia, Buli.-fiioo, Newt, Toad, Tree-frog; 
and for showers of frogs, Showers. See also St George 
Mivait, The Common Frog (‘Nature’ series, Lond. 
1874) ; A. Milnes Marshall, The Frog : an Introduction 
to Anatomtj, Histology, and Embryology (3d ed. 1888); 
Ecker and Wiedersheim, Anatomic dcs Frosches (3 parts, 
1864,' 1881, 1882 ; trans. by Haslain, 1889) ; for fiptres, 
G. B. Howes, Atlas of Practical Elementary Biology 
(1885); Bell’s British Beptiles (1839); LeydiVs Anura 
Batrachia d. Deutschen Fauna (Bonn, 1877) ; Hoffmann 
in Bronn’s Thierreich, VI. (1873-78); British Museum 
Catalogue of Amirhibia ; and Hatehett Jaekson and 
Kolleston, Forms of Animal Life (1888). 

Frog, Fishing. See Angler. 

Frogllit {Hydrocharis morsus-ranw), a small 
aquatic plant of the order Hydrocharidaceie, allied 
to the water-soldier ( Stratiotes ), but with floating 
leaves. 

Fl’Oggetl, a term used in regard to uniforms, 
and apidied to stripes or workings of braid or lace, 
as ornaments, mostlj’ on the breast of a coat. 

Fl'OglUOre, an Engli.sh roj’al palace and mau- 
soleunr in the park of Windsor, Berkshire. The 
palace, purcliased bj" Queen Charlotte in 1800, has 
been one of the dwelling-houses of the Prince of 
Wales since 1861. The mausoleum, a Romanesque 
edifice, cmciform in shape and sumiounted bj' an 
octagonal dome, is consecrated to the meniorj' of 
the Prince Consort, whose remains were transfen-ed 
to it on 18th December 1862. 

Frog-spit, or CucKoo-spiT. See Frotii-flv. 

FrollSdorf, a village in Lower Austria, 30 
miles S. of Vienna, on the river Leitha, and near 
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the frontiers of Hungary. It is celehrated for its 
splendid castle, which acquired a kind of political 
importance from having from 1844 till 1883 been 
the rendezvous of the elder Bourhon party and 
the residence of the Comte de Chamhord (q.v.). 

Froissiirt, Jean, was horn at A’'aleneiennes 
ahout 1337. His father was a painter of arnional 
bearings. He was educated for the church, but 
spent Ins youth in gaiety and dissipation, being, 
by his own confession, a dear lover of dances .and 
carolling, of minstrelsy and tales of glee. ‘My 
ears,’ he says, ‘quickened at the sound of un- 
corking the wdne-llask, for I took great jileasure in 
drinking, and in fair arr.ay, and in delicate and 
fi-esli cates.’ AYhen he was twenty years of aM, he 
began, at the command of his ‘dear Lord and 
Master, the Sieur Eobert of Namur, Lord of Beau- 
fort,’ to write the histoi-y of the wars waged during 
his daj's in France, England, Scotland, and Spain. 
The first part of his Chronicle, which deals with the 
events of the years 1326-56, was principally com- 
piled from the writings of one Jean le Bel, Canon 
of Li^ge. Having completed this section of his 
work in 1360, Froissart set out on his long tmvels 
in quest of adventure and good coinp.any, and that 
brilliant spectacle of martial and courtly pageantry 
in which all through his life he found unsating 
delight. The firet country whicli he visited was 
En^and, where he received a gracious welcome 
from Philippa of Hainault, the wife of Edward 111. 
Philippa appointed him her secretary or clerk of 
her chamber, a post which he lield for some i’care, 
but which he resigned on account of a h.apless 
passion for a lady of Flanders. In 1364 he travelled 
through part of Scotland, riding, he informs us, 
on a gi-ey palfrey with his valise behind him, 
aud_ having a white greyhound as his only com- 
panion. His reputation as a poet and historian, 
his gay and courteous converse, secured him an 
honourable reception in Scotland as elsewhere. 
He was the guest of King David Bruce, and was 
entertained for fifteen days at Dalkeith Castle by 
AVilliam, Earl of Douglas, the exploits of whose 
house he has frequently celebrated in liis Chronicle. 
In 1366 he muraeyed to Aquitaine in the retinue of 
the Black Prince, who would not, however, allow 
him to accompany the Spanish expedition, but sent 
him back to liis patroness. Queen Philippa. Two 
yeare later we find him in Italy, where he was 
present, along with Chaucer and Petrarch, at the 
marriage of Lionel, Duke of Clarence, son of 
Edward III., ivitli Jolande of Milan, the daughter 
of Galeazzo Visconti. For a time he settled at 
Lestines, in the diocese of Li6ge, where he obtained 
curacy, and where he confesses 600 francs verj’ 
quickly passed from him to the vintners. ‘It 
niaybe conjectured,’ s.ays Sir Walter Scott, ‘that 
they were more obliged to his attention tlian any 
of his other parishionei-s.’ Before 1384 he had 
attached himself to AVeneeslas, Duke of Brabant, 
M hose verses he collected along with certain pieces 
of his own, under the title of Meliador, or the 
Knight of Ute Golden Sun. On the death of 
\\enceslas, Froissart repaired to the court of Guy, 
Count of Blois, who persuaded him to devote 
tbe'wirb*^ ins Chronicle. The second volume of 
1 V -’l® about 1388, aud about the 
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1390, settled for a while in Flanders, and resumed 
work on his Chronicle. In 1395 he .again yielded 
to the old roving impulse. He revisited Engkand, 
was cordially welcomed by King Eichard 11., and . 
remained abroad for about three months. He then 
returned to Chimay, -where lie had _ obtained a 
canonry, and where he ended his da}]s in 1410. 

Froissart’s famous book deals ivith the period 
between 1.326 and 1400. M.aiuly occupied with the 
allhirs of France, England, Scotland, and Flanders, 
lie likewise supplies much v.aluable information 
in regard to Germany, Italy, and Spain, and even 
touches occasionally on the course of events in 
Hung.ary and the Balkan peninsula. Except in the ' 
(ir.st pari of the work, he made little use of tlie writ- 
ings of otliers. An historian-ernant, he gathered his 
materials in courts .and on highways, from the lips 
of the lords .and knights, the squires and the heralds 
whom he encountered. The charm of his book is 
perennial. He is of alL medieval chroniclers the 
most vivid and entertaining. ‘ His history,’ says 
Sir AValter Scott (who called the work his liber 
cai'issimns), ‘ has less the air of a narrative th.an of 
a dramatic representation.’ He was a born story- 
teller; his pages glow with colour; his nan-ative 
glides easily and gracefully along ; and he is, on 
the whole, accurate and impartial in his st.ate- 
ments. ‘ In certain of his battle-pieces, says ATlle- 
main, ‘ Froissart’s style is tnily Homeric,’ .and the 
tribute is justly merited. The main defects in his 
work are the frequent repetitions and the negli- 
gent arrangement of the facts. He has been re- 
proached for not having espoused the cause of the 
French against the English, as if it were to be 
expected that a Flemish priest, in his youth the 
favourite and secretarj' of Edward III.’s queen, 
should share the burning patriotism, the intense 
hatred of England that .animated such writers as 
Al.ain Chartier .and Eustache Deschamps. !More 
plausibly might he be arraigned for indifference 
to the sufferings of the townsmen and peasants. 
He is enamoured of the pagetints of chivahy, 
engrossed in the deeds of nobles and knights. No 
wiiter could well make less pretence to act tlie 
inor.alLst’s part, but h.ardly .any historian has been 
so uniformly delightful. He w.as likewise the 
author of a considerable body of verses — ballades, 
rondeaux, virclais, &c. — an edition of which was 
published by Buchon (Paris, 1829). Buchon also 
produced an excellent edition of his Chronicle (15 
vols. Paris, 1824-26). The work was translated in 
1623-25 by John Boiirchier, second Lord Berneis 
(1467-1533), and of his vereion there is an edition 
by Utterson (2 vols. 1812) ; a modem translation is 
that of Colonel Thomas Johnes (4 vols. 1803-5). 

Frome, or Feojie Sel-wood, a market-town of 
Somersetshire, on the Frome, a branch of the Avon, 
12 miles S. of Bath (19 by rail). The surrounding 
countiy is very picturesque, and the town, until 
modeniised early in the 19th century by the forma- 
tion of two wide thoroughfares, was a quaint old 
place, with naiTOw, crooked, steep streets. Its 
parish church is a fine Decorated building splendidly 
restored by the late Eev. Bennett (q.v.), with a 
spire 120 feet high, stations of the cross, and the 

f rave of Bishop Ken. Frome’s specialties are 
roadcloths and other fine woollens, and it .also 

? reduces eards for dressing cloth, ale, silk, &c, 
’op. (1851) 10,148; (1881) 9376. Till 1885 Frome 
returned one member to parliament. The once 
celebrated forest of Selwood was in the viciniti’. 

Froineiitin, Eugene, painter and author, was 
born at La Eochelle in 1820. He studied under 
Cabat the landscape-painter ; and from 1842 to 
1846 travelled in the East, which is the scene of 
almost all his works. His pictures are admirably 
tnie in their local cnlnmnn If nr»r1 vor\i*f\r1n/»A Wit, 11 
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great spirit the free nomad life of the Arab and 
his steed. Among his more important works are 
‘ Arabs attacked by a Lioness ’ ( 1868 ), ‘ Halt of the 
Muleteem’ (1869), ‘A Souvenir of Esneh’ (1876), 
and ‘The Nile’ (1876). His ‘Couriers,’ ‘Countiy 
of the Ouled-Nayls,’ ‘ Springtime ’( 1861 ), and his 
‘Falconry in Algiers : the Quarry’ (1863) are 
in the Louvre. But he was rro less prolific with 
his pen than rvith his brush. He pirblished an 
account of his travels in Le Pays, under the titles 
of ‘Visites Artistigues’ and ‘Simples Pfelerinages’ 
(1852-56); and ‘Une Ann6e dans le Sahel’ (1858) 
recorded the resrrlts of his investigations for the 
Committee of Historic Monuments. He also pro- 
drrced a srrccessful romance, Dominique, (1863). 
English translations of his Les Maiircs eV Autrefois 
(1876), an admirable criticism ttpon tire Dutch and 
Flemish painters, as well as of his Life by Lorris 
Gonse ( 1881 ), have been published in Anferica. He 
became a ‘chevalier’ of the Legion of Honour in 
1859 and an ‘officier’ in 1869; and died at St 
Martrice, near La Rochelle, 27th August 1876. 
See Gonse, Eugdne Fromentin (Paris, 1881). 

Frond, in Botany, a term often rrsed to desig- 
nate the Jear'es of crypto^amous plants. It was 
originally introduced as distinctive of organa in 
whrch the functions of stern and leaf are combined. 
The term leaf is now very generally used eveir 
of mosses, ferns, &c., and tire terrrr thallus is 
applied to liverworts and lichens. In the case of 
many Algre the ternr is often rrsed to designate the 
whole plant e.xcept its organs of reprodnetron. 

Fronde, the name (indicating the sling rrsed by 
the boys of Paris in their mitrrro fights) given to 
certain factions in France during the rrrinority of 
Louis XIV., which were hostile to the court and 
the minister, Mazarin, and gave rise to a series 
of civil dissensions from 1648 to 1654. Tire grasp- 
ing and despotic policy of Mazarin, to whom Anne- 
of Austria, the queen-regent, had abandoned the 
reins of government, had given offence to all 
classes. 'The entire nation was aflame with dis- 
content : the nobles were jealous of the errrploy- 
ment of foreigners in the chief offices of state ; the 
people kicked against the oppressive taxation ; the 
parliaments resented the wilful disregard of their 
arrthority. At length the parliament of Paris 
refused to register the royal edicts, more especially 
the financial measures increasing the burdens of 
taxation. Mazarin in retaliation ordered the arrest 
(26th August 1648) of the president and one of the 
councillors, Peter Brorrssel. Thereupotr the people 
took up arms. The court fled to Ruel in October, 
but early in 1649 removed to St Germaitt. The 
populace and parliament were joined by the dis- 
contented nobles, Conti, Longrreville, Beaufort, 
Turenne, and De Betz. But the arrival of Conde, 
the champion of the royal party, who proceeded to 
lay siege to Paris, soon turned the tide. An agree- 
ment was therefore come to between court and- 
pariiarrrent at Ruel on 1st April 1649, the people 
being released from the obnoxious taxes, whilst 
Mazarin and the foreigners were allowed to retain 
their offices. This ends the movement^ called the 
Old Fronde, a contest carried on in the interests of 
the people. The New Fronde was at bottom a 
struggle between Conde and Mazarin. The nobles, 
especially Conde, were far from being satisfied -with 
the compact of Ruel, and opened negotiations -with 
Spain for assistance from the Netherlands. But 
on the 18th January 1650 the queen-regent 
suddenly arrested Conde, Longueville, and Conti. 
This arbiti'ary proceeding ronsed the provinces. 
The Duchess of Conde stirred up the south of 
France. The Duchess of Longueville (Condd’s 
sister) won over Turenne, who thi-eatened Paris, 
but was defeated at Rethel. Nevertheless the 
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storm was so great that Mazarin was obliged to 
release the princes, and flee from the countiy. 
Now, however, a kaleidoscopic movement changed 
the relations of the principal actore in the affair. 
Conde withdrew to Guienne ; De Retz was biibed 
by the gift of a cardinal’s hat ; Turenne went over 
to the court ; and Mazarin was recalled and rein- 
stated in power. Meanwhile, Louis XIV., who, 
having now attained his fourteenth year, was 
declared to be of age, endeavoured to induce 
Condd to return ; but the latter, mistmsting 
these overtures, commenced a regular war against 
the court, until he was defeated by Turenne near 
Paris on 2d July 1652. Cond6 found refuge within 
the capital ; but the citizens, grown weary of the 
whole business, opened negotiations with the king, 
only demanding the removal of Mazarin to return 
to their allegiance. This demand was complied 
with and a general amnesty proclaimed (1653). 
Conde, who refused to enter into the compact, 
repaired to Champagne ; but, finding no one dis- 
posed to take up arms in his cause, he entered 
the Spanish service. Shortly afterwards Mazarin 
was once more recalled to Paris, and again 
entrusted with the reins of government. The 
parliament of Paris was completely humbled, so 
much so that its political existence was virtually 
suspended for a centuiy and a half. Thus the 
royal power came forth victorious from the contest. 
See Ste-Anlaire’s Histoire de la Fronde (2d ed. 
1860), Bazin’s France sous Louis XIII. et Mazarin 
(2d ed. 1846), and Fitzpatrick’s Great Conde and 
the Fronde (\sn). 

Frontcnac, Louis de Buade, Comte de, 
governor of New France, was born in 1620, entered 
the army in 1635, and at an early age became 
brigadier. In 1672 he was appointed govemor of 
the French possessions in North America, to be 
recalled ten yearn later, in consequence of endless 
quarrels with his intendant and the Jesuits ; but 
in ^ite of his violent temper he had gained the 
confidence of the settlers and the respect of the 
Indians, and in 1689, when to the horror of constant 
attacks from the Iroquois the misery of a war with 
England was added, he was again sent out by the 
king,_as the only man who could rouse the despairing 
colonists to hope and action. During the next nine 
yeare he loosed his savage allies on the defenceless 
villages of New England, repulsed a British attack 
on Quebec, and so broke the power of the Iroquois 
that they were never again a terror to the colony. 
He died at Quebec in 1698. See Francis Park- 
man’s Count Frontenac and Neio France wider 
Louis XIV. (Boston, 1877). 

Frontimis, Sextus Julius, a Roman author 
and administrator who flourished in the second half 
of the 1st century. In 75 A.D. he was appointed 
governor of Britain, where he conquered the Silures, 
and vigorously maintained the imperial authority. 
He was twice consul in the course of his life, and 
in 97 was made superintendent of the water- works 
at Rome. He died about 104. Several works are 
attributed to Frontinus, only two of which are cer- 
tainly genuine, the Stratcgematicon, a treatise on 
the Art of War, in four books, and the De Aquis 
Urbis Romce, in two. His works have been edited 
by Dederich (Leip. 1855). 

Front©, Makcus Cornelius, Latin rhetori- 
cian, was born at Cirta, in Numidia, about 100 A.D. 
In consequence of his reputation as an orator and 
pleader, he was entrusted by Antoninus Pius with 
the education of Mai'cus Aurelius and Lucius Atorus. 
In 143 he was consul. He died about 170. The 
two series of Fronto’s letters to Marcus Aurelius, 
discovered by Mai in 1815, do not bear out the 
reputation for eloquence and intellectual force 
ascribed to the rhetorician by his contemporaries. 
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A critical edition was published hj' Niehulir in 
1816, and another hy Naher in 1867. 

Frosino'jie {Frusiiw of the Volscians), a town 
of r .aly, 60 miles SE. of Eoine hy rail, with re- 
mains of an ancient amphitheatre. Pop. 7018. 

Frost. The term frost is used to describe the 
condition of bodies containing moisture wlien their 
temperature is below 32’ F. , the freezing-point 
of irate!'. WJion the snbstaiice in question is the 
air, evei-ything exposed to its influence and not 
otherwise heated passes also below the freezing- 
point. In no part of the British Isles, within 1060 
feet of sea-level, is tlie average temperature at any 
time of the year below 32’; and therefore the 
fro.sts experienced in Britain, though often lasting 
several days or even weeks, are essentiall 5 ' sporadic 
and of the nature of interruptions in the general 
character of the weather. It may be noted in 
passing that when severe fro.sts do occur, covering 
the rivers and hakes with ice, the weather is usually 
settled, there being a high barometer and little 
wind; so that the air over the Britisli Isles or tliose 
parts of them where the frost prevails is not liable 
to be mixed with air from the warmer regions above 
the seas around. Loch Ness is one of the few 
lakes in Britain never known to freeze : its great 
depth prevents the cold haring time to cool the 
whole mass of the water even in the longest and 
severest frosts that have occurred within the memory 
of man. Other large but. shallower lakes, .such as 
Loch Lomond, on the contrary get sufliciently 
frozen over to bear skatera and curlers during ever 3 ’' 
exceptionallj’' cold winter. A frequent and dis- 
agreeable ettect of frost is the bursting of water- 
pipes, due to the expansion of water in the act of 
freezing. The breakage is not usually noticed till 
a thaw sets in and the ivater again circulates in the 
pipe, hence it is sometimes eiToneouslj^ supposed 
that the thaw has burst the pipe. 

Local low temperatures are often found in valleys 
when the air at a little height up is considerably 
warmer, producing what is known as an ‘ up-bank 
thaw.’ This is caused by the air chilled by radia- 
tion from the sides of the hills settling down from 
its greater weight, and occiire on everj' night when 
tliere is not enough wind to mix the different 
laj'ers togetlier. In fact, on calm morning.s a 
stream of cold air flows down vallej's like their 
rivers, and often indicates its presence hy the fog 
caused hj- its coming in contact with the damp air 
above the watercourses. In ehoo.sing sites for 
houses or gardens a less liability to great cold and 
damp fogs will he secured hy placing them on luiolls 
or a little up the sides of the hill than if they^ are 
planted in the bottom of the valley, and thus in the 
influence of this cold current. A position directlj' 
ojmosite the month of a valley is also to he avoided. 

Frost may he present on the gi-ound or on plants 
when the air is several degrees above the freezing- 
point. This hoar-frost is due to cooling bv radia- 
tion (see Radiation )—i.e. to the ground,'' leaves, 
&c. radiating their heat awaj^ faster than it can 
he replenished from the air around. Hoar-frost is 
most liable to occur on clear nights, clouds acting 
as a screen to check radiation, and is more common 
in country' districts than in towns, where the smoke 
serves a similar purpose. It is the frost most 
dangerous to vegetation — coming as it does in clear 
weather when the air is otherwise warm, the daj's 
often hot from strong sunshine, and the tissues of 
the plants full of sap. It maj' sometimes he fore- 
told by observing the liygi ometer ; if the dew-point 
(see Dew) is below 32’ in the afternoon, lioar-frost 
niaj' he expected at night. At the same time it is 
frequcntlj' a sign of warm daj’s, as the low dew-point 
imlicates that little moisture is present in the air to 
check the sun s rays. Hoar-frost being wholly due 


to radiation, it is a common custom to protect 
plants bj' spreading some light covering over them, 
or even by hnrning leaves, brushwood, &c. to make 
a smoke .of sufficient densitj' to act as a screen. 
This is nsuallj- eflectnal, but may fail either from 
the air cooling below 32°, in wliich case the covering 
is almost usmess ; or hy injuriously . checking the 
circulation of air and confining a small quantity 
immediately over the plants, which, getting cooled 
by contact with the ground below the temperature 
of the free moving an; around, may pass below 32’ 
and allow the vegetation to he frost-bitten. 

A well-known form of frost, closely allied to hoar- 
frost, is the crj’stalline depo.sit seen wlien tlie mois- 
ture in the air of a warm room condenses on the 
glass of the window. It takes most beautiful and 
varied forms, owing to the tendency of ice deposited 
in this manner to form hexagonal crystals. 

Another form of deposition is fog-crj’stals, which 
appear whenever a frostj^ fog is accompanied by- 
wind, the fog drifting along and depositing spicules 
of ice on all surfaces exposed to it.^ As frostj’ fogs 
in low-Ij'ing districts occur usually in calm weather 
fog crj'stals are not often observed there,_ but are of 
frequent occnn-ence on hills, where the diiving mists 
cover all projecting stones, trees, &c., with great 
masses of loose featherj' crj'stals, often reaching a 
thickness of several feet. Great damage is sonie- 
times caused to trees and shrubs bj^ rain failing 
immediately after frost, before the ground and the 
air near it has time to tliaw. The rain freezes as soon 
as it touches anj' objects, and gradually' encrusts 
them with solid ice, until even large branches of 
trees break down under the weight. For other 
matters connected with freezing and its efleots, 
see Ice, Tejiperatuke, Therjiojieter, Glacier. 
Hail, Snow, Freezing Mixtures, &'c. 

Lists of the most memorable frosts on record 
will be found in W. Andrews’s Famous Frosts and 
Frost-fairs in Great Britain (1887), and in C. 
Walford’s paper on ‘Famines’ in Journal of the 
Slaiisiical Society (1878). Fairs were held on the 
ice on the Tliaiiies in 1564, 1607-8, 1620, 1683-84 
(especially celebrated), 1688-89, 1715-16, 1739-40, 
1788-89, 1813-14. The western pai'ts of the Baltic 
Were frozen, and in most j'eara passable for men 
and lioree.s, in 1294, 1296, 1306, 1323, 1349, 1402, 
1459-60, 1548, 1658, 1767. Flandei-s and Holland 
Were visited by unusually severe frosts in 1468, 
1544, 1565, 1594, 1622, 1734, and 1785. Besides 
these, other memorable frosts occurred in the years 
and countries mentioned in the subjoined table : 


401, 7C3-4. Seas near Con* 
slautinople. 

859-60. lileOitcrranean anil 
Adriatic. 

1035. On Midsummer Day in 
England. 

JOT6-7T, Englunti. 

1234, Mediterranean. 

1420. Sea near Constantinople. 
1433. Germany. 

1594. Adriatic at Venice. 

1C22. Hellespont. 

1070. Rliine frozen. 

1091. Austria. 

1093. Italy and Gennany. 


. Italy and Spain. 

. Denmark and Prussia, 

. Russia. 

, Gennany. 

:. Gennany and France. 

>. Eaplcs, Lislion, Bavaria, 
and France. 

'. Italy and North Europe. 
-84. Central and southern 
Europe. 

. Russia. 

.. Canada. 

I. Norway, 

. France. 

. Blizzanl (q.v.) in U.S. 


Frost-l)itc is caused l>y cold depressing the 
vitality of a part or the whole of the bodj'. Tlie 
frost-bitten part is at first blue and puffy, from the 
current of blood tlirougli it being mncli retarded ; 
then, slionld the cold be continued, it becomes pallid, 
and the painful tingling gives place to numbness 
and insensibility, and finally to actual death or 
mortification, ivith a dark livid appearance of the 
part. Although a sudden violent application of 
cold maj' cause death of the tissues, hy reducing the 
temperature to a degree incompatible with animal 
life, tlie most common cause of the destructive 
eft'ects of frost-hite is undoubtedly' the excessive 
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reaction ■which occurs on sudden, removal of the 
cold, or the application of heat ; this is especially 
the case ■with moist cold. 

Baron Larrey believed that ‘ cold was merely the 
predisposing cause of frost-bite, and mentions that 
after the battle of Eylaii the French soldiers did 
not experience any painful sensations during the 
severe cold varying from 10° to 15° below zero of 
Reaumur’s thermometer; but, when the temperature 
rose from 18° to 20°, they felt the first sensations of 
cold, and applied for succour, complaining of acute 
pains in their feet, and of numbness, heaviness, and 
prickings in the extremities. The parts were 
scarcely swollen, and of a dull red colour. In 
some cases, a slight redness was perceptible about 
the roots of the toes, and on the back of the foot ; 
in others, the toes were destitute of motion, sensi- 
bility, and warmth, being already black, and, as it 
were, dried.’ Those of tlie men who indulged in 
the warmth of the bivouac fires suffered from frost- 
bite in much larger proportion than their more 
liardy comrades. But ‘ the extent of disaster from 
this cause even in modern campaigning may be 
judged from the fact that in the French army before 
Sebastopol 2800 cases occurred in two nights, and 
of this number 900 subsequent! j' died.’ 

In Great Britain cases of frost-bite are compara- 
tively rare. Occasionally, in severe winters, cases 
present themselves at the hospitals in the persons of 
houseless, ill-nourished unfortunates, whose consti- 
tutions have in many instances been enfeebled by 
spirit-drinking. 

The treatment of frost-bite consists in coaxing 
back by degrees the vitality of the part ; this is 
most prudently effected by rubbing tlie part in a 
cold room, at first with snow, then with water at 
ordinary temperature, and when warmth returns 
by enveloping it in cotton-wool or flannel without 
appljung heat. As the coldness subsides, the pain- 
ful tingling returns, then redness and lieat ; in a 
short time the latter will be above the natural 
standard, and, if the reaction is severe, the part will 

inflame, and perhaps 

# mortify. It is well 
to remember . that 
the part need not 
have been actually 
frozen for these 
symptoms to occur. 

person with 
languid circulation 
who, coming home 
with cold wet feet, 
places them before 
fire, or in warm 
water, maybe ‘frost- 
bitten’ to all intents 

a and purposes. 

■ ■"'J- ;, ' . Frotli-fly, also 

W/l', >'< .called Feoth-HOP- 

"i . , ' per. Frog-hopper, 

^ ' 'V '■ Frog-spit, common 

^ ' r '.v ' names for numerous 

/ insects parasitic on 

'/ plants, on which the 

y 1”*^ -it • larvre and pup.-e are 
•• y found surrounded 
^ fi'othy spittle, 

-rl! % ' They are included 

in tlie family Cica- 
dellidaj in the order 
Frog-hopper Homoptera, and are 

(Aphrophora spumaria) : related to the Aph- 

a, ]a^v.^ ; h, perfect insect, rvith wing- ides, Cicadas, and 
covers closed ; c, perfect insect, in T,„n+p,.n-flies The 
the^t of flight; d, the froth on a ^ .e'y large 

one ; the members 
are all plant parasites, mostly small in size, often 
210 
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JBocydium 

globulare. 


very beautiful in form and colour. The young 
stages, which are very like the adults, except in 
the absence of developed wings, suck their plant 
hosts, and thereupon sunound themselves with 
the familiar froth which issues from the hind end 
of the gut. The froth is popularly called cuckoo- 
spit or frog-spittle, from fancies entertained as to 
its origin. It is sometimes so abundant, on willows 
for instance, that it drops from the branches. In 
some cases it m<ay be helped by an exudation from 
the wounded plants. The adults have long hind- 
legs, and are able to hop about with some activity. 
The commonest British species, Aphrophora 
spumaria, is a yellowish-green insect, towards Iialf 
an inch long, particulariy addicted to willows; 
another com- 
mon g r e e n 
form, Tctti- 
^onia viridis, 

IS prevalent 

gninSenta, in 

red and black, J 

also occurs; 
while Typlo- 

cyba, Jassus, Bocydium Bocydium 

and Ledi'a are cruciatum. globulare. 

abundantly re- 
presented in Europe. In tropical countries the 
Ciccidellidce are still more plentiful and beautiful. 
The nearly-related family Membracidas includes 
manj' most extraordinary insects (see fig.) — e.g. in 
the genera Bocydium and Centrotus, with bizaire 
outgi’owths from the first segment of the thorax. 

Fronde, James Anthony, an eminent English 
historian, was born at Dartington, near Totnes, 
Devonshire, 23d April 1818. Tlie youngest son of 
the Archdeacon of Totnes, he was educated at 
Westminster and Oriel College, Oxford, took a 
second-class in classics in 1840, and in 1842 was 
elected a Fellow of Exeter College. _ He took 
deacon’s ordere in 1844, and was sometime under 
the spell of Newman’s influence, but ere long his 
opinions underwent a fundamental change, as re- 
vealed to the world in 1848 in his outspoken book, 
The. Nemesis of Faith, a work in which the solem- 
nity and sadness of religious scepticism are relieved 
by a singularly tender and earnest humanity. The 
book was written with great and even startling 
power, and not only cost Froude his fellow.sbip, but 
also an educational apiiointment in Tasmania. For 
the next few years he employed himself in writing 
for FraseFs Magazine and the Westminster Beview, 
and in 1856 issued the first two volumes of his 
History of England from the fall of Wolsey to the 
defeat of the Spanish Armada, completed in 12 
vols. in 1869. In this work Froude shows supreme 
literary ability — no reader can ever forget his 
narrative of the death of Mary Stuart and the 
disastera tliat befell the great Annada. In the 
art of making history as fascinating as fiction 
Macaulay is his only rival. But like him he is 
a man of letters first and an historian afterwards, 
and the defects of his merits have sadly impaired 
the permanent value of his work. As has been 
said with truth, he taught himself history by 
writing it; still his use of his materials never 
becomes critical, and his views of men and motives 
are always distorted by being seen through 19th- 
centmy spectacles, and these, moreover, spectacles 
of his' own. Natural love of paradox and the 
faculty of seeing easily what he vrished to see 
helped him to make a hero of Henry VIII. — the 
greatest blot upon his history. Four volumes of 
remarkably brilliant essays . and papers, entitled 
Short Studies on Great Subjects, appeared between . 
1867 and 1882. Froude was elected rector of St 
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Andrews Univereity in 1869, and received the 
degree of LL.D. For a short time lie was editor 
of Fraser’s Maqazinc. His next histoi-y, TAc 
English in Ireland in the Eighteenth Cenhiry 
(3 vols. 1871-74), showed tlie same merits and 
the same defects as the greater work, and the 
same may he said of his Cassar-: a Shetch (1S79), 
a subject for the treatment of which he possessed 
but one qualification — consummate style. In 1874, 
and again in 1875, Froude visited the South African 
colonies on a mission .from the home govern- 
ment, and .published his impressions in Two Lec- 
tures on South Africa As Carlyle’s literary 

executor, Froude edited his Eeminisccnces (1881), 
Mrs Carlyle’s Letters (3 vols. 1882), and Carlyle’s 
own Life (4 vols. 1882-84); and by giving to the 
world the copious personal criticism and family 
details contained in these works, he suggested 
grave doubts as to his editorial discretion. Later 
works are Occatia (1886), a delightful account^ of 1 
a voyage to Australia and some of the Pacific 
Islands, English in the West Indies (1888), and 
The Two Chiefs of Lnnhoy (1889), an historical ' 
romance of Irish life towards the close of the I8th 
century. The first two were violently assailed by 
colonial journalists as pictures rendered untruthful 
and misleading by the personal bias of the writer. 
—His elder brother, Richard Hurrell Froude, 
a leader in the Oxford Tractarian movement, 
was born at Dartington, in Devonshire, 25th 
March 1803. After graduating at Oxford in 1824 
he became Fellow and tutor of Oriel College, j 
Tracts 9 and 63 were from his pen. He died on 
28th February 1836. His Bemains were published 
three yeara after his death by Keble and Newman. 
— Another brother, William Froude, engineer 
and mathematician, born in 1810, and educated 
at Westminster and Oriel College, Oxford, was 
trained to be a civil enmneer, and in 1838 became 
assistant to Brunei. Retiring from professional 
work eight yeans later, he devoted most of his time 
thenceforward, doivn to his death at the Cape, 4th 
May 1879, to investigating the conditions of naval 
constmetion and the laws upon which the motions 
of vessels at sea depend — i.e. he sought to determine 
the laws of wave-resistance, of marine propulsion, 
the rolling of vessels, effects of deep bilge keels, 
and the best fonns of rudders and propellers. 

Frozen Strait^ a passage, about 15 miles 
wide, separating Southampton Island, in the north 
of Hudson Bay, from Melville Peninsula. 

Frnctidor (Eng., ‘fruit-month’) was the name 
given in the republican calendar of France to the 
period extending from the 18th of August to the 
16tli of September (see Calendar). The 18th 
Fructidor of the year 5 (4th September 1797) is 
celebrated as tiie day on which a coup d'etat on the 
part of members of the Directory (q.v.) saved tbe 
republic from the machinations of the royalists. 

Fructification { Lat. , ‘ the produemg of fruit’ ), 
a terra frequently employed in botany, especially 
of cryptogams, sometimes to denote the whole 
reproductive system, and sometimes the ‘fruit’ 
Itself. See Fungi, Seaweeds. 

Fructose, or Fruit-sugar. See Sugar. 

Fi'iigoni, Carlo Innocenzo, an Italian poet, 
was horn at Genoa in 1692, and tauglit rhetoric at 
Brescia, Genoa, and Bologna, and died in 1768. 
lie belonged to the ‘Arcadian’ group, and wrote 
oue.s, epistles, and satires, and was famous nitli 
Ins contemporaries for vereatility .and elegance, but 
IS now all hut forgotten. 

Fruit. In popular language, tlie tenii fruit is 
lory vaguely employed. When e.vtended bevond 
the coninion limitation of usefulness to man or 
beast, it tends to be applied to any plant-structure. 


phanerogamic or cryptogainic, which contains tlic 
germ of the new individual— to all tlie organs of 
fructification in short. But, as common observa- 
tion deepens into botany, we find ourselves gradu- 
ally led to tlie more precise restriction of tlie term 
fruit to the ovary of angiosnerms (monocotyledons 
or dicotyledons) after fertilisation (see Flower, 
Ovary). 

Tlie numerous and interesting adaptations of 
different fruits to tlie preseiwation and distribution 
I of the seed will he more conveniently outlined 
under Seed, while the periodic rliytlim between 
vegetative and reproductive growth to wliich tlie 
question of fruit attracts our attention must he 
j discussed under the more general head of Re- 
production. The special structure and physiology 
of fruits here remain to he considered, 
i Since tlie dawn of modem botany, tlie mnlti- 
fariouB forms of frait have led to many attempts at 
1 their classification. Yet the student is more apt to 
he ov'envhelmed by the resulting disorderly and 
1 redundant nomenclature of the subject than im- 
1 pressed by its systematic clearness. If, however, 
we keep fast hold of the elementary conceptions 
of vegetable physiology, morpholog^% and evolu- 
tion, the difficulty of enumerating and classifying 
the various Wins of fruit becomes gi-eatly diihin- 
ished. We must of couree assume a knowledge of 
the general moi-pliology of the Flower (q.v.). 

Starting then with those simplest flowers in 
which all the carpels are separate, we find the 
stigma and style usually withering hack as no 
longer of service, and the ovaiy enlarging, as the 
fertilised ovules grow up into seeds. But in many 
such simple flowers more ovules are produced than 
are fertilised, and generally also more fertilised 
than can he developed up to maturity ; hence the. 
reduction of the ovules is exceedingly common. 
The alternative of reducing the number of ‘caipels 
also commonly appears : hence in the same order of 
Ranunculacem we have on the one hand tlie anemone 
with its multitude of small ovaries which only 
mature a single ovule, and on the other the lark- 
spur or mouKshood with few carpels, but these 
many-seeded. This process of reduction of the 
number of carpels or ovules, or of both, has not 
only taken place in the process of past evolution of 
the great majority of plants, hut is still frequently, 
to he obseiwed in the development of the individual, 
as is well seen by comparing the characteristically 
one-celled and one-seeded acoim with a section of 
the three-celled and six-ovuled ovary from which it 
actually arose in .spring, or, more simply, by recall- 
ing to iiiemoiy the abortive ovules anil the corre- 
sponding abortion of- one or two of the original 
three divisions of the ovary in the fj-uit of the 
horse-chestnut. 

A second common-sense ‘ principle of fniit- 
making,’ as we may call it, is reached tlirough 
keeping clearly in mind the nature and origin of 
the ovaiy ; for, however the upgrowth of the axis 
may in perigynous or epigynons flowers conceal this 
(see Flo'Wer), we know the ovaiy priniarily to liave 
arisen from one or more caipellary leaves, of which 
the individual development has been so greatly 
checked (doubtless through the precocious develop- 
ment of their sporangia — Le. ovules), that so far 
from becoming expanded like all other appendages, 
they remain closed upon the ovules, and frequently 
even coalesce with each other from the base upwards, 
so forming a niany-celled ovaiy, often even with 
united styles or even stigmas. Yet the tendency 
to their individual expansion is not lost ; in many 
monstrosities, and normally a few types, such as 
tlie coniinon mignonette, the carpellaiy leaves early 
begin to expand, so opening the ovary and exposing 
the seeds long before ripeness. Far more fre- 
quently, however, tliis final development of the 
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carpellary leaves is delayed until tlie growth- 
processes of the seed and fruit have ended, and it 
is therefore accompanied, or even preceded, by their 
death ; the separation often indicating the lines at 
once of leaf-margin and leaf-fall. 

In the best developed carpellary leaves, such as 
tliose of the more floral Eanuneulacere, we natur- 
ally find the ovary ‘dehiscing along the ventral 
suture’ — in more simple and less empirical lan- 
guage, the carpellary leaf opening along the line 
of its united ovule-bearing margins. This is what 
is termed a, follicle (fig. 1,/). 

Since, however, the ovules are on the united- 
margins, the midrib tends to become mechanically 
unimportant, and to interpose little or no resist- 
ance to a tendency to split or tear along its fold, as 
well as to open along the united margins. Such 
‘ dehiscence by both dorsal and ventral suture ’ 
gives us the modification of the follicle known as a 
legume or (fig. 1, c). 

A very familiar type, which must not be confused 
with the pod, is the siliqua (or when shortened and 
broadened the silicula) of Cruciferm. Here the 
placental edges of two united carpels develop a 
transverse septum which divides the fruit (fig. 1, rf); 
and this is left when the lobes split away, as so 
familiarly in Honesty. 

Among united ovaries which readily split open 
at the united margins {septicidal) we may note 
that of Gentian (q.v.), while the more, familiar 
three-celled ovary of a violet (fig. 1, b) or rock 
rose with its parietal placentation gives a charac- 
teristic example of dehiscence along the midribs of 
the united carpels, so opening the loculi {loculi- 
cidal). In the five-celled capsule of the Geranium 
(q.v.) the carpellary leaves separate not only at the 
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/, follicle ; e, legume ; d, silicula ; c, capsule of henbane ; 
b, of violet ; a, of poppy. 


sides but also at the base^ so curling inwards and 
projecting the seed. In Colchicum, white hellebore 
(Veratrum), and their allies ( Melanthaceie ) the 
dehiscence is characteristically septicidal, the 
carpels separating instead of the loculi opening : 
the remaining majority of Liliacem are loculicidal. 
Where, however, the placentm remain more or less 
completely upon a central column from which the 
valves are detached, the dehiscence is said to be 
septif raged. 

In henbane (fig. 1, c), Anagallis, &c. the dehis- 
cence is circular {ch-ciamcissile); the possible ex- 
planation of this as a disarticulation of the united 
carpels by their leaf-bases is, however, rendered 
ditticult through the separated portion being a mere 
lid. Many-celled capsules are numerous in which 
the leaf-opening or dehiscence is greatly reduced 
from completeness, witness the vcdvidar and porous 
dehiscence of the Lychnis and of the poppy ( fig. 1 , n ) 
respectively. Such cases clearly point us to those 
of carpels which do not open at all. Such inde- 
liisccnt fruits, produced from carpels so persistently 
embiyonic, are, as we miglit expect, usually 
short, few or one-ovuled, and, for tlie most part, 
little specialised. Thus the follicle of the Kanun- 
culaceaj of more specialised floral character becomes 


shortened into the one-seeded indehiscent aclicnc 
of the anemone or buttercup (fig. 2, c, /). In 
the achene of the grasses (which similarly repre- 
sents the capsule of the ancestral lilies) the 
thin diy pericarp becomes inseparable from tlie 
seed-coat (hence the term caryopsis, fig. 2, c, d) ; in 
many trees (e.g. hazel) it becomes hardened and 
thickened as a mit. In composites (fig. 2, a, b), 
too, the achene is practically a nutlet, although 
often (on account of its being inferior) termed a 
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cvpscln. Less extremely reduced representatives of 
the various multicellular ovaries to which such 
finits correspond are afforded us by borages or 
labiates, in which the two-celled ovaiyof the primi- 
tive solanaceous type becomes, as in thorn-apple, • 
&c., subsequently divided into four parts : these 
(see fig. 2, i, h), however, are here so arrested as 
only to develop a single ovule in each loculus ( of 
which the subsequent growth brings about the 
perplexing appearance of the ‘gynobasic’ style). 
Tlie four ripe ‘ nutlets ’ into which the four-lobed 
ovaiy of these forms commonly breaks up were not 
unnaturally mistaken by the old botanists for naked 
seeds. In Umbelliferm we have another charac- 
teristic form of schizocarp, as all such fruits are 
termed which split up witliout truly carpellary de- 
hiscence, altliough the tendency to this can be seen 
still to liave some influence. Here the separate 
portions (or mericaips), each resembling an achene 
or nut, are two in number, and when ripe swing off 
upon the ends of a forked carpophore (fig. 2, I, k). 

In exceptional cases we have the pod of some 
Leguminoste and the siliqua of some Crucifers — e.g. 
radish, snapping off into one-seeded joints, instead 
of dehiscing longitudinallj' in the regular way. This 
simply comes about where the swellings correspond- 
ing to tlie seeds become unusually large, leaving 
narrowings between them, and tims giving the pod 
a strength of form too great for the usual tension of 
ripene.ss to overeome (fig. 2, g): To confuse such 
distinct types of fruit under a common term ( lomen- 
tuvi), and to separate them from the normally 
dehiscent capsules to which they really belong, and 
to place them among the purely ‘ schizocarpous ’ 
fruits we have been describing, although still too 
customary, are merely examples of the reasoned 
mistakes inseparable from a purely descriptive 
anatomy, but from which the evoliitionaiy stand- 
point is" at length delivering us. 

So far all our fruits have been dry ; but a new 
physiological ‘ principle of fruit-making ’ is neces- 
saiy to comprehend those in which the pericarp is 
succulent. For, just as the effect of fertilisation is 
seen in many animals to extend beyond the mere 
ovum to the parent organism, and also in many of 
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tlie lowest plants, so it is in the case before ns. 
Even in fmits which are di-j' on ripening we have 
seen that the ovaries or locnli, on which no demand 
is made for the growth of fertilised ovules, become 
reduced or disappear. Sometimes it may he mei'ely 
the coats of tlieseed (as in the pomegranate) which 
undergo the complex histological and chemical 
changes which we sum up as those of succulence 
and ripening ; at other times largely their placentas, 
as in the gooseheny and currant. Yet, as in these, 
the innermost tissue of the ovai'y may become suc- 
culent as well. In the orange also the familiar 
succulent tissue in which the seeds are immereed 
ai-e the enlai'ged succulent cells of the endoearp; 
the grape too gives a characteristic example of soft 
endoearp. These may all he classed as henies or 
baccate fmits, for the distinction of the succulent 
product of an inferior ovary as a berry, from that 
of a superior one, as a uva or grape, need hardly 
be allowed to increase our nomenclature. _Apcpo 
is merely a berry in which the epicarp is thick and 
tough (e.g. a melon, with which the orange and 
pomegranate may be reckoned). Where the suc- 
culent change, instead of primarily afl'ecting the 
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n, drupe; I, orange; c, a single drupelet of bramble; d, pome; 
e, strawberry ; /, hip of rose ; g, capitulum of Dorstenia ; h, lig. 

deeper tissues of the fruit, and so producing a beny, 
leaves the endoearp hard, we have evidently a well- 
contrasted type— the drupaceous or stone-fruit. The 
endoearp here forms a more or less complete ‘ stone ’ 
around the kernel or seed, the difference from an 
ordinary nut being due to the succulence of an 
outer laj^er, as mesomrp, with a more or less 
leatheiy outer skin, the epicarp. The plum, peach, 
and nectarine are the most obvious e.xamples ; but, 
since we may have many carpels thus transformed, 
we may have an aggi-egate fruit or syncarp of tiny 
drapes. The walnut and even cocoa-nut are hence 
not tme nuts (see Nut ). The immature succulent 
mesocarp of the former is familiar in pickle-s, the 
walnut we crack being merely the stony endoearp 
(which is exceptionally specialised in being set free 
by the bureting of the mesocarp on ripening). The 
familiar cocoa-nut fibre is the flbro-vascular tis.sue 
of the mesocarp, the fruit being thus hroadly com- 
parable to a peach which has wizened while still 
young and stringy. But, as in the kindred gi-ass, 
^ ovule further unite to the endoearp. 

The numerous carpels of the strawberry, altliongli, 
of couree, corresponding to those of the allied rasp- 
berry, remain mere nuts ; here, however, the snb- 
lacent portion of the floral axis or receptacle 
becomes succulent. In the perigimous or epigynons 
Eos.acea! the s.ame change may take place; hence 
the rose-hip is a succulent axis, enclo.sing a multi- 
tude of nuts. The apple or ‘ pome ’ is more akin 
to the drape, since the carpels, here deeply sunk in 
the upgrown floral axis, develop a hard endoearp 
coiTesponding to the stone of a drupe. 


Fertilisation may even be followed by succulent 
or other thickening of the floral envelopes, or of the 
floral axis with subjacent bracts— the various 
cupidcs, as ofacora, beech, liazel-nut, &c., being of 
tills nature. Or we may have a spurious frait 
developed at the expense of an entire inlloresceiice, 
as in the pine-apple, Dorstenia, and fig. See 
Inflorescence. . _ . 

Fruits Important to Man. — The list of the fmits 
of any importance is much shorter than would at 
first be supposed, as may be seen from the follow- 
ing enumeration (practically that of Frank), which 
distinguishes those native or cultivated in northern 
Europe (Germany and Britain) from the more im- 
portant foreign fruits, and of course employs the 
terms stone-fruits, berries, i&c. in their merely 
popular sense. 

I. Indiacnons or Cultivated : (1) Apples or Pi])- 

fruits. — App\(i{Pprits Mains), Pear (P. communis), 
Medlar (Mespi' •-- > Ouince (Cydonia 

japonica), Sev ' torminatis and 

S. domcstica), to which may be added Hips (Posa 
eanina, &c.) and Haws ( Cratcee/us Oxyacantha), also 
Cornel-berries ( Coi-nus mascula). 

(2) Stone-fruit. — Peach and Nectarine (Pcrsica 
vulgaris). Apricot (Prunus ameniaca). Plum 
{P. instititia), Cheiry (P. Cerasus and P. avium), 
Damson (P. domcstica), Greengage (P. italica), 
Sloe (P. spinosa), Cherry-plum (P. ccrasifcra), 
&c. 

(3) ‘ Bctrics.’—Grapi ' ‘S'-awberry 

(Fragariu vcsca, clati . , , {Pubus 

ideeus), Bramble or •' , dicosus), 

Gooseberry (Pibes Grossxdaria), Red CuiTant (P. 
ruhruni), Black Currant 

(Berberis vulgam's). Black !' ' 

White Mulbeny (-^H- '' ■’ 

( Vaccinium Myrtillus) with its minor congeners, 
Juniper (tlwapo'us communis). i 

(4:) Puts or Shell-fruit. — Hazel-nut {Corylus 
Avcllana), Filbert (G. tubulosa), Walnut (Jttg'lans 
regia). See Nuts. 

II. More Important Fruits of Warm, Temperate, 
and Tropieal Pegions: (1) Stone-fruit. — Date 
{Phoenix daetylifera), Olive {Olea europaea), hlango 
(Mangifcra indica), Tahiti-apple {Spondias dtdeis), 
Mombin Plum of West Indies {S. Mombin), Avo- 
cado Pear {Po'sccc gratissima), Icaco or Cocoa 
Plum ( Chrysohalaniis icaco), Sapota Apple {Achras 
Sapoia ). 

(2) Berries and Bet'ry-lilce Fridt (in widest sense 
of succulence). — Banana and Plantain {Musa para- 
disiaea), Pine-apple (Ananassa sativa). Fig (Ficus 
Carica), Bread-fruit (Artoearpus incisa and integri- 
folia). Custard Apple (Anona squamosa, &c.). 
Baobab (Adcnisonia digitata). Orange, Lemon, 
Lime, Citron, Shaddock, Pompelmoose, Forbidden 
Frait, Bergamot, and other species of Citrus, 
Pomegi'anate (Punica granatuni). Guava (Psidium 
piriferum). Rose-apple of East Indies (Jambosa 
(lomcstica and vulgaris). Tamarind (Tamarindus 
indica), Carob or Locust Bean (Ccratonia siligtta), 
Papaw { Carica Papaya), Pumpkin ( Cucurbita Pepo , , 
&c.). Melon (Cueumis Mclo), Water-melon (C. 
Citrullus), Cucumber (C. sativus). Tomato (Lyco- 
va^sicum esculcntum), Lotus (Diospyros lotus), 
Jujube (Zizyphus vulgaris), Mangosteen (Garcinia 
Mangostana], Prickly Pear (Opuntia vulgaris). 

(3) Nuts or Shell-fruit. — Cocoa-nut (Cocos nuei- 
fera), Almond (Amygdalus comminiis), Chestnut 
(Castanea vcsca), Litchi or Lee-chee (Ncphclium 
Litelii) (really, however, a shelled drape). Brazil- 
nut (Berthollctia excel sa), &c. 

Chemical Composition of PrmVs.— Our knowledge . 
of the chemistiy of fruit may be dated from the 
analyses of Fresenius (1857). But because of the 
innumerable varieties of almost eveiy cultivated 
frait, the efl'ects of difierent soils and climates 
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upon these, and still more of the fluctuation due 
to better or worse seasons, the results of any 
one chemical analj'sis would tend to convey an 
idea of undue precision. Thus — e.g. while the 
ratio of sugar to free acid in certain grapes of an 
ordinary wine-year was found to he 16 to, 1, in 
a very had year it sank to 12, and in a very 
good year rose to 24. Hence a broad outline 
may he of more general use than the statistics 
of any one analj'sis. 

The percentage of water may he taken as vary- 
ing from 78 to 80 in the grape and cherry, as 
from 82 to 85 in plums, peaches, apples, and 
peai-s, as 82 to 87 in hramhles, currants, &c., and 
as much as 95 in the water-melon. The proportion 
of insoluble residue — skin and cellulose, stone and 
seed — obviously also varies greatly with succulence 
and ripeness, but may be taken, one fruit with 
another, at not less than from 4 to 6 per cent. 
Unripe fruits may contain a notable proportion 
of starch, but this is fermented on ripening into 
glucose and other sugars, fruit-sugar, grape-sugar, 
cane-sugar, or (in Sorbus) sorbin. The only fruits 
which retain starch in important quantity are those 
of the banana, bread-fruit tree, and baobab ; hence 
the exceptional nutritive value of these. The olive 
alone yields a notable proportion of oil. The pro- 
portion of sugars varies exceedingly, dates, dry figs 
(48 per cent.), and raisins (56 per cent.), again 
very important foods, heading the list. Grapes 
of course stand high, from 12 to 18, indeed some- 
times as much as 26 per cent., cherries from 8 
to 13, apples 6 to 8, pears 7 to 8, plums 6, red 
currants 475, greengage 3‘5, peach and apricot 
only 1'5. The proportion of pectin bodies is, how- 
ever, exceedingly notable, especially in fruits such 
as the three last named. In unripe fruits (as 
also in roots) we find pcctose, a body apparently 
related to cellulose, but easily transmuted by a 
natural feiment or by boiling with dilute acid 
into pectin, C4HBO4, and its allies. _ These are all 
more or less soluble in water, with which they 
readily form a jelly (whence the peculiar consist- 
ency of our fruit-preserves). The proportion of 
soluble pectin and gum varies considerably and 
is of gr eat importance to the blandness and agree- 
ableness of fruit, the harder and more common 
apples having considerably less than 3 per cent, 
and the best rennets nearly 8. The harsh red 
currant, indeed, like berries in general, has exceed- 
ingly little (0'25 per cent.); while the apricot 
has as much as 9, the greengage 12, and the peach 
16 — a circumstance which explains the peculiarly 
melting quality of these fruits, especially the last 
named. The free acid also varies greatly, from 
2 '4 per cent, in the red currant, 1'4 in the rasp- 
berry, and nearly as much in the sourest cherries, 
to 0‘5 in sweet cherries and a minimum of O'l or 
less in the sweetest pear’s. That of apples and 
of grapes, of course, varies greatly, but both may 
generally be taken at from 1 to 0'75, while the 
apricot and peach stand at 0’3 or 0’4. The acid 
is priitrarily malic, but citric, acetic, oxalic, tannic, 
and others may also be present. 

The quantity of albitminoids is of course snr.all, 
in fact inadequate to render most fruits a staple 
food. Yet it rs by no rrreans inappreciable, ranging 
from nearly ’5 per cent, in the majoi’ity of fruits to 
7 or ’8 in the grape (2’7 in raisins), and above 1 in 
the irrelon and tomato. Hence to acquire albu- 
minoids equal to those of one egg we must eat 14 lb. 
of grapes, 2 lb. strawberries, 2^ lb. apples, or 4 lb. 
pears. To replace 1 lb. starch = 54 lb. potatoes, we 
need 5’4 lb. grapes, 6’7 of cherr-ies or apples, or 12’3 
of strawberries (see Food). 

The quality of fruits depends largely upon the 
proportion of sugar, gunr, and pectin to free acid, 
largely also upon the propor’tion of soluble to insol- 


uble matters, but in very great measure also upon 
the aroma. _ This quality is due to the presence of 
characteristic ethers, often accompanied by essential 
oils, although not of course in ponderable percent- 
age. Cultivation and selection operate strongly on 
all three factors. 

Keeping of Fruit . — Many of the finest tmits 
undergo very speedy decomposition, which, as dis- 
tinguished from the intrinsic processes of ripen- 
ing, is due to the attacks of bacteria, moulds, or 
yeasts; and the problem of their preservation is 
therefore primarily one of preventing these. In 
damp and stagnant air, especially with consider- 
able or frequent changes of temperature, these 
fungus pests multiply with special readiness ; 
hence a fruit-room must be cool and shady, 
yet dry and aii-y, and the fruit carefully gathered 
mther before full ripeness, handled so as to avoid 
in anjf way bniising or tearing the skin, and 
laid out and occasionally looked over so that 
rottenness in one may not affect the rest. Under 
these conditions apples especially may be kept for 
mauj’^ months; indeed many varieties of fruit— e.g. 
winter-pears — require these conditions for satisfac- 
tory ripening. On antiseptic jn-inciples we see how 
it is that the dense-skinned and wax-coated grape 
can be so largely imported in sawdust, or how unripe 
gooseberries, and even very perishable pears can be 
kept for months similarly packed in well-sealed 
jara in a cool place. The process of preserving with 
sugar in jars promptly covered up is similarly an 
antiseptic one ; but in the systematic application of 
antiseptic principles we may still look for consider- 
able progiess in the preservation and transport of 
fresh fruit upon a large scale. The method of dry- 
ing fmit has also been in use from remote times, 
especially with dates, figs, and raisins ; in America 
the diying of apples is of great and increasing 
importance. 

The preparation of fruit-preserves is separately 
treated ( see Peesee’VES ) ; and similarly that of 
fermented beverages ( see Wine, Cidee, &c. ). For 
Fruit Gardening, see Gaedening and tbe articles 
on the several fruits. 

Feuit Teade. — The annual imports of fresh and 
dried fraits into Britain are veiy extensive, as may 
be seen from the table below for 1887. The items 
in the first part of the table are free of duty ; but 
currants, raisins, figs, plums, and prunes pay a duty 
of 7s. lier cwt. : 

Oranges .iml lemons 4, S07, 360 bushels ..£1,643,067 

Unenumerated : Eaw 2,478,101 n .. 1,166,318 

n Dried 308,469 cwt. .. 336,929 

II Preserved with- 
out sugar .... 20,820,673 lb. . . 187,216 

Ciurants 1,100,737 cwt. ..£1,438,320 

B.aisins 653,138 n .. 1,022,402 

Figs and fig-cake 106,749 n .. 166,901 

Plums 33,067 n .. 78,409 

Prunes 17,160 n .. 21,830 

Large and varied as is the produce of fruit in the 
United States, the imports are an important item 
of commerce. The dutj’-free fruits and nuts, mainly 
bananas and cocoa-nuts, had in 1887 a value of 
84,767,659. In the same year the total value of im- 
ported fiuit and nuts paying duty was §15,088,074; 
currants (29 million lb.), figs, lemons, oranges, 
plums and prunes (70 million lb.), preserved fruits, 
raisins, almonds, filberts, and walnuts falling into 
this category. The value of orchard products in 
the United "States in 1880 was §50,876,154; and 
the same year the value of canned and preserved 
fruits prepared for sale in the States was §17,600,000, 
besides very large quantities similarly preserved for 
home use. 

Fruit-pigeon (Carpoplmga), a gemis of 
pigeons, including about fifty species, distrilmted 
over the whole Australian and Oriental regions. 
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but much more abundant in the former. They 
live in forests, are well adapted for arboi-eal life, 

and feed on fruits. 
The gape is wide; 

colouring of the 
plumage brilliant. 

■ pigeon is also ex- 
fcZjP:"®? tended to members 

of other geneib.— 
Treron, Alectranas, 
&c. see pigeon. 

■ Fruuicntins. 

St, apostle of 
Ethiopia and the 


R'iVhV'«'^^m‘! fiiocmcia _to- 

! '' wards the beginning 

•■ ' w-'"- ' cf t^'c century. 

''.'’y*. /7” ' , \.\ '’oy early age 


', i' ' \ ' he and another 

';.;h>'' ■ ■ ' . '-.V youth, named 

'y ' .,'■ '.'■' ^Ede.sius, accom- 

‘ . iianied their uncle 

Frait-pigeon Meroinus on a voy- 

(Oarpophaga occanica). j^gg undertaken for 

mercantile purposes, 
and thej' landed on the coast of Aby.ssinia or 
Ethiopia to procure fresh water; but tlie savage 
inliabitants made an onslaught upon them, and 
murdered Meropius and the whole crew, sparing 
only the two boys. They were taken as slaves 
into the service of the king, and made them- 
selves so beloved that /Edesius was soon raised 
to the office of cupbearer, while Fnimentius 
became the king's private secretary and instructor 
to the young prince, obtaining great influence 
in the administration of the state afiairs. He 
aided the Cliristian merchants who soimht these 
parts in founding a church, and gradually paved 
the way for the fonnal introduction of the new 
creed. In 326 he went to Alexandria, and was by 
Athanasius consecrated Bishop of Axum. The 
new bishop repaired to Abyssinia, and succeeded in 
proselytising large numbers. He is also supposed 
to have translated the Bible into Ethiopian (see 
Ethiopia). Fnimentius died about 360. 

Fniiiientj’, or FuKJiETy (Lat. fi-mneniam, 
‘wheat’), an English dish made of whole wheat 
or rice boiled in milk and seasoned. 

Fruiidsberaf, Georg von, the great leader of 
the German landsknechte during the Italian wars 
of the emperore Maximilian and Cliarles V., was 
born in 1473 at Mindelheim in Swabia, and there 
he died in 1528. He fought in twenty jiitclied 
battles, besides sieges and skirmishes without 
number; and the victory of Pavia (1525) was 
largely due to him. Two years later he was 
marching on Rome with the Constable de Bourbon, 
when a mutiny of his soldiers brought on a stroke 
of apoplexy. See monographs by Barthold (1833) 
and Heihnann (1868). 

Frustum, in Geometiy, is the part of a solid 
next the base, left on cutting off the top by a plane 
parallel to the base. The frustum of a spliere or 
spheroid, however, is any part of these solids com- 
prised between two circular sections; and the 
pnadlc fimstum of a sphere is that whose ends are 
circles, having the centre of the sphere in the 
middle of it, and equally distant from both ends. 

Fn-, Elizareth, born May 21, 1780, was the 
.riiml daughter of John Gui-ney, Esq., of Earlham 
£ ?* banker, and a member 

of the Society of Friends. Her mother died when 
.she was twchm yearn old, le.aving four sons and seven 
daughters. The sistere grew up attractive and 
onginal. They dressed gaily, and sang and danced. 


Till Elizabeth was eighteen she had no decided 
religious 02>inions. In February 1798 a discouree 
she heard in the Friends’ meeting-house at Nor- 
wich by AVilliam Savery, an American Friend, 
made asleep inqiression on her, and led her to wish 
to become a ‘plain Friend.’ From this time her 
natural loving care for otheis was greater than 
before. She worked much among the poor, and 
began a school for jioor children, which she 
managed entirely herself, even when the number 
of scliolars increased to more tlian seventy. In 
August 1800 she married Joseiih Fiy, of Plashet, 
Essex, then engaged in extensive business with his , 
brother in London. She lived with her husband in 
his house of business, St Mildred’s Court, City of 
London, till 1809, when, on the death of her fatlier- 
in-law, slie removed to Plashet. Five children 
were born to her in London, and six more at 
Plashet. In 1810 she became a preacher among 
the Friends. In February 1813 she visited Newgate 
for tlie limt time, and saw 300 women, tried and 
untried, with their numerous children, without 
emjdoyment, in an' almost lawless state, crowded 
together in rags and dirt, with no bedding, and 
nothing but the floor to sleeji on. She could do 
no more then than suppdy them with clothes, but, 
within a few yeais, by her efforts, a school and 
a manufactory were established in the prison, a 
Ladies’ Association was formed for ‘the imjirove- 
ment of the female prisoners,’ religious , instiuc- 
tion was regularly given to them, a matron was 
appointed, and the women willingly submitted to 
rules for their well-being. Prison reform now 
became one grent object of Mrs Fry’s life. She 
visited prisons in dilierent parts of the kingdom 
and on the Continent, and introduced many im- 
provements in their management and discipline. 
She also did a great deal to improve the condition 
of the female convicts sentenced to transportation. 
Through her influence libraries were begun in the 
niival liospitals and the coastguard stations, and 
Bibles were supplied to them. She died at Rams- 
gate, October 12, 1845, and was buried at Barking, 
Essex. Mrs Fiy was a true-hearted, loving woman, 
peculiarly gifted for the difficult work she had to 
do by her sympathy, her great power of under- 
standing, quickness of perception, tact, and charm 
of manner. See the Life by her daughters ( 2 vols. 
1847), and the shorter one by him Pitman (1884). 

Frying. See Boiling, Cooicery, Food. 

Fry.vcll. Anders, a Swedish historian, was 
boni 7th February 1795, at Hesselskog in Dalsland; 
studied at Upisala, took priest’s orders'in 1820, and 
in 1828 became rector of a gymnasium in Stock- 
holm. From 1835 to 1847 he was palish priest of 
Sunna in A^'ermland, and from this latter year he 
devoted himself entirely to literaiy pursuits till his 
death at Stockholm, 21st March ISSI. His reputa- 
tion rests upon Bcrciitclser nr Svcnska Eisiorien 
( ‘ Narratives from Swedish History, ’ 46 vols. Stockh. - 
1832-80 ). These narratives, largely biographical in 
fom, and. distinguished by their impartial love of 
truth, soon obtained a wide popularity in Sweden.' 
Parts of them have been translated into almost 
all Europe.an languages ( Eng. trans. edited by 
Mary Howitt, 1844). Another work, Consjnracics 
of the Sioedish Aristocracy (4 vols. 'Upsala, 1845- 
50), was intended as a reply to the accusations 
urged against that class by Geijer and others, 
and involved Fi^'xell in a keen controversy with 
the democratic liberal party in Sweden. Besides 
these works he wrote a Contribution- to the Eisfory 
of the Literature of Sweden (9 vols. 1860-62). 
Frvxell also laboured, both by his oini example 
and_ by the publication of a Swedish Grammar, to 
purify his native language from the parasitism of 
foreign words. 
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Fiiad Paslia, Mehmed, a Turkish statesman 
and litterateur, was bom at Constantinople, 17th 
January 1814. He was the son of the celebrated 
poet, Izzet-Mollah, and had already begun to make 
himself known as an author, when the e.xile of his 
father, who had fallen into disgrace with the Sultan 
Mahmud, compelled him to choose a profession. 
He studied medicine, and for some years was 
Admiralty physician, but in 1835 abruptly foreook 
■ medicine, and employed himself in the study , of 
diplomacy, history, modern languages, the rights of 
nations, and political economy. In 1840 he became 
first secretary to the Turkish embassy at London, 
and in 1843 was at Madrid. It was almost impos- 
sible to believe him to be a Turk, he spoke French 
so marvellously well.. On his return to Constantin- 
ople he was appointed to discharge the functions of 
grand interpreter to the Porte, and in 1852 became 
minister of foreign aftairs. On the question of the 
‘ Holy Places,’ Fuad Pasha, by his attitude, and 
by a brochure very hostile to the pretensions of 
Russia, gave great dissatisfaction to the czar. In 
1855 he received the title of Pasha, and was again 
appointed minister of foreign affairs. From 1861 
to 1866 he held the office of Grand Vizier. He died 
in 1869. To him especially it is said Turkey owes 
the hatti-sherif of 1856. See Turkey. 

Fiica, or Juan de Fuca, Strait, a passage 
separating Washington Territory from Vancouver 
Island, and connecting the Pacific Ocean with the 
Gulf of Georgia. It contains several islands, one 
of which, San Juan, became the subject of a 
dispute between Great Britain and the United 
States, the question being whether it was to be 
regarded as an appendage of Washington Territory 
or of British Columbia. In 1872 the emperor of 
Germany, as arbiter, decided that the line of 
boundary should be run through the Strait of 
Haro, west of San Juan, thus awarding that island 
to the United States; and it and-several neigh- 
bouring islands now form a county of Washington 
Territory, with a population of 948. 

Fft-Cliau. See Foocho\y. 

Fuchsia — named in 1703 by Plumier after 
Leonhard Fuchs (1501-66), who with Brunfels and 
Bock (see Botany) was one of the foundejs_ of 
German botany — a genus of Onagracere containing 











a, Fuchsia Eiccartoni; h, a garden variety. 

about fifty species, small shrubs or trees, natives of 
the Pacific coast of South America, whence a few 
have ranged northwards to Central America, and 
others to New Zealand. The usually pendulous 
flowers are of characteristic appearance and often 
striking beauty; they are very easily propagated by 
cuttings and grow freely, especially near the sea- 


coast. Some, notably F. discolor and F. Eiccartoni, 
are capable of withstanding our winter so well that 
fuchsia-hedges are a common ornament of gardens 
on the west coast of Scotland. Others can be 
treated as herbaceous plants ; and most if not 
indeed all ■will flower well in the open air during 
surtrmer. Cultivators recommend keeping back 
plants, so that when planted out in May they 
shall only then begin to put out their leaves. 
The commonest species is usually known as F. 
coccinca (but is said to be only a variety of F. 
glohosa, and this agairr of F. macrostemma, while 
the true F. coccinca, with nearly sessile leaves, 
is rare); F. conica, corallina, fidqens, gracilis, &c. 
are also well known, as well as the hardier species 
above nanred, while the florists’ varieties and 
hybrids are innumerable. There are also many 
dwarf species of characteristic habits. The berries 
of many species are eaten with sugar irr their 
native countries, and when they ripen are occasion- 
ally preserved even here. The wood of some species 
is also employed in Sorrth America as a black 
dye. 

Fnclisine. See Dyeing. 

Fuchs’s Soluble Glass. See Glass, 
Soluble. 

Fncino, Lake of, or Lago di Celano (ancient 
Fucinns Lacns), a lake of Italy, in the province of 
Aquila, with an area of 61 sq. m., is situated 2172 
feet above sea-level. Being only 75 feet deep and 
having iro constarit outflow, it was subject to 
sudden risings, which on more than one occasion 
inundated the surrounding regions. To obviate 
this danger the Emperor Claudius out a subter- 
ranean channel, nearly 3 miles in length, through 
the solid rook of Monte Salviano, 30,000 men 
being engaged in the wor-k from 44 to 54 A.D. 
This tunnel, however, soon became obstr ucted and 
long remained so, notwithstanding variorrs attempts 
to clear it. As the lake had been steadily rising 
from 1783, a new canal was made (1852-62) by the 
Swiss engineer De Montricher. By 1875 the lake 
was dry ; it is now under cultivation. 

FiiCUS, the generic name of the various species 
of brown sea-wack which form the main vegetation 
of rocky shores between tide-marks. Commonest 
of all upon European coasts (save in the Mediter- 
ranean), and abundant also in the North Pacific, is 
F. vcsicnlosus ( Bladderweed, Black Tang, Sea- 
ware, Kelp-wai'e, &c.), easily distingrrished by its 
entire edges and paired air-vesicles. In scarcity of 
better fodder, oxen, sheep, and deer will eat it fr om 
the rocks, and in North Eitrmre it is sometimes boiled 
for hogs witli a little coar se frour. On account of the 
very large proportion of ash ( up to 23 per cent, of 
the dry weight), it fonns a valuable manure, and, 
although very imperfectly utilised in most places, 
is regularly harvested as ‘ varec ’ or ‘ vraic ’ by the 
farmers of the Channel Isles and their kinsmen of 
the adjacent mainland. The chemical composition 
also made it the stajrle of the industry of kelp- 
burning (see Kelp), once so important as a source 
of raw material to tire soap-boiler and glass-maker. 
Even nrore esteemed for these purposes, althoirgh 
unfortunately abounding nearer low-water rnar-k, 
was the kindred F. nodosus ( Knobbed Wrack ) with 
its solitary air-vesicles in the line of the absent 
midrib. F. scrratiis (Black Wrack), also very 
common and easily recognised by its serrated 
frorrds without air- vesicles, was least valued. With 
these are gathered other less comnrorr species, as 
well as the Laminaria (see Tangle), exposed by 
the lowest tides. Besides manure,, the only dir ect 
chemical utilisation of the Fnci is for the prepara- 
tion of iodine; and the impordant proportiorr of 
iodine present justifies their ancient medicinal 
repute in the treatment of scrofulous diseases, the 
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Qucrcvs marina of ancient pharmacy, being F. 
serratns, and the Mthiops vcgctabilis the charred 
residue of this and its allies. An alcoholic extract 
is also frequently advertised for the treatment of 

'^'^q^he^ genus Fucns and a few closely allied 
genera (e.g. Fucodiuni,' Himanthalia, G^stoseira, 
and notably Sargassum, specially described under 
Gulf-weed), form the family Fucacefe, which 
ai'e the highest, and with the allied Lamin-, 
ariacem (see Tangle), also the most familiar 
representatives of the large alliance of brown 
seaweeds (see Seaweeds). _ The vegetative body 
is usually a thallus, yet in Sargassum, _&c., a 
distinction of this into stem and leaves is very 
complete. The branching of Fucus is dichotom- 
ous in one plane. Of the inner or medullary cells 
of the thallus, the outer wall becomes mucilagin- 
ous, while the less superficial of the rind cells 
develop filaments which giw inwards, so sunound- 
ing the inner cells within a network of filaments. 
The bladders are formed by the simple separation 
of portions of the tissue, the cavities becoming 
dlsbeiidM hy air. A sexna} iniMipYication xuay he . 
said to be absent, but sexual reproduction is easily 
observed. A large area at the end of the frond 
becomes covered with small depressions, which are 
overgrown until they ai’e spherical flasks with only 
a minute opening on the surface. The cells lining 
this flask or conceptacle proceed to divide, and 
many form barren cellular filaments which, how- 
ever, instead of turning inwards, as in vegetative 
growth, grow into the cavity of the flask or even 
project beyond it as a tuft of hairs. But many 
are arrested in division while still only two-celled, 
and the upper of these cells enlarges greatly. In 
some forms ( Cj^stoseira, Himanthalia) tliis becomes 
the ovum, but in othere its contents divide into 
two, four, or in Fucus eight ova; hence it is 
termed the oogonium. Other filaments again not 
only lengthen, but branch freely. Their terminal 
cells become antheridia — i.e. their protoplasm 
divides into a multitude of spermatozoids. Fer- 
tilisation takes place when the ripe feitile fronds 
are left bare by the tide, the change of specific 
gravity through evaporation doubtless being of 
importance in aiding the escape of the sexual 
products. The outer membrane of the oogonium, 
like that of a medullaiy cell, becomes mucilaginous 
and gives way, and the groups of eight ova, still, 
however, enclosed within the inner wall, escape 
from the conceptacle ; the antheridia, too, break off 
and escape to the opening of the conceptacle (per- 
haps helped by the slight contraction of the volume 
of this which evaporation must tend to produce). 
When the tide returns, both ova and spermatozoids 
break completely free and fertilisation takes place, 
pross-fertilisation, always possible even where, as 
in F. plattjcaipus, the same conceptacle develops 
ova and spermatozoa, becomes perfect in the more 
familiar species, of which the greater prevalence 
thus becomes more intelligible. The fertilised ovum 
soon develops a wall, becomes attached, and pro- 
ceeds to divide and lengthen, soon forming a root- 
like attachment at one end, a growing point at the 
other. Sec SEA^VEEDS ; also special articles above 
mentioned. 

Fucgo, Tierra DEL. See Tierra del 
I’UEGO. 

, chief mode of artificially prodnciii" 

that condition of matter which is called beat is by 
burning certain substances in air. These substances 
contain c.-irbon .and hydrogen, which during the 
chemical clmnge implied by burning unite with the 
atinosphenc oxygen, and as the temperature rises 
emit light as well as lieat. Since these two 
elements are very widely distributed in nature, the 


classification of all the compounds wliich may be 
termed fuels is somewhat difficult. After using 
wood for long ages men at last laid the mineral 
kingdom under requisition, but the fuels thence . 
derived were soon recognised to be undoubtedly 
of vegetable origin. Some writere include all these 
under the term natural, and distinguish such 
derivatives as coke, eharcoal, and combustible 
gases as artificial. Popularly, fuels are a large 
class of compounds, all of vegetable origin except 
the animal oils and fats, which produce heat and 
light when raised to ‘kindling temperature.’ Thus, 
besides coal and coke, wood and charcoal, and peat 
or turf, we must reckon tallow, wax, alcohol, coal 
and other gases, petroleum, creasote or ‘dead-oil,’ 
and otliei'S as fuels. To be exhaustive, we should 
further refer to a sub-class called ‘ patent’ fuels. 

The ordinary solid fuels fall under two heads : 
those containing water in a large proportion — e.g. . 
wood, turf, and most coals — and therefore pro- 
ducing, when bui-ned, hydrogen as well as carbon ; 
and secondly, those which are purely, carbonaceous 
— coke, charcoal, and anthracite. In recent times, 
siiice metaiha-g}-' has assimeS sveh pyopoi-tiqm in 
all countries, and especially since the application of 
steam-power, the coking of coal has been more arid 
more perfected, in order to concentrate the carbon 
and present a fuel capable of producing a higher 
temperature. Wood as a fuel is either light and 
soft, as deal, or heavy and hard, as oak; but. 
neither kind is now applied in metal-working, 
unless in the concentrated form of charcoal. Wood 
contains so large a proportion of water as to reduce 
its heat-giving quality both in quantity and in- 
tensity, and contains less than half its weight of 
carbon (see table). 

Charcoal is formed by condensing the carbon of 
Avood and expelling the hydrogen and oxygen, just 
as coke is a concentration of coal by an analogous 
process. When the wood has been packed and so 
closed in as to prevent access of air, oy raising the 
whole to a temperature of about 300°, the wateiy 
and gaseous particles are entirely expelled, and a 
mass of almost pure carbon remains. Similarly from 
coal we have coke, prepared by ‘ drj' distillation ' or 
imperfect combustion, so as to retain the carbona- 
ceous_ part in a concentrated state and set free the 
volatile ingredients and part of the sulphur. A 
special property of coke for nietallurgj^ as compared 
Avith coal, is that, Avhen exposed to high tempera- 
tures as in iron-blast fm-naces, it does not become 
pasty. 

Turf or peat is an agglomeration of decajmd 
vegetable matter, such as is frequently found on 
the sites of ancient forests. It is remarked that 
no instance of its formation occurs within the 
tropics ; though Lyell describes the Great Dismal 
Swamp between Vii-ginia and North Carolina to 
be a mass of black peat-like matter, 15 feet deep. 
Some peaty sediment has also been noted in a 
Cashmere lake. From holding so small a percent- 
age of carbon, turf is of little use in the arts ; but 
in Bavaria it has been utilised for locomotive 
engines after being compressed into bricks, and in 
some districts it has been converted into a species 
of charcoal. 

Superior to the peat fuels, though still inferior in 
carbon to coal proper, are the lignites or broAi’n- 
coal, which occur m geological deposits of more 
recent formation than the true coal-measures. . The 
lignites contain a larger proportion of water than 
coals properly so termed ; and are of so many 
A’arieties as gradually to pass into the bituminous 
class, which are known by their smoky flame and 
derive their name, not from any bitumen in their 
composition, but from the well-known tars which 
they produce. With the bituminous must be 
reckoned the ‘coking coal’ and the ‘cannel (i.e. 
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candle) coal.’ The last-mentioned vaiiety, more- 
over, includes the Edinburgh ‘parrot coal’ (so 
named from its crackling) and the ‘horn coal’ of 
South Wales, -which is cliaracterised a smell 
like that of burnt horn. At the head of this class 
of. fuels is the anthracite coal, holding over 90 
per cent, of carbon, and therefore of special value 
for some purposes in metallurgy and otherwise. 
Anthracite is very compact, somewhat' brittle, 
and does not stain the fingers like ordinary coal. 

For comparing , as . fuels some leading types of 
coals the following table — which is an abstract 
from various returns — ^will be of use, presenting the 
percentage of carbon, of hydrogen, and the ash left 
after combustion : 


Fuel. 

Carhon. 

Hydrogen. 

Ash. 

Welsh coal 

91-3 

3-3 

1-6 


907 

. 3'9 

•9 


89-2 

2*4 

4-7 


86 -S 

5-2 

1-4 


83*0 

3*3 

6*1 


82-6 

57 

2*6 


81-2 

3'8 

4-6 


75*4 

5*2 

2-3 


73-4 

2-9 

5*0 


C91 

5-2 

3*0 


78-1 

9-3 

2*8 


57-2 

5-9 

5*0 


i-49*(3 

5*8 

2*0 


In primitive times the scarcity of wood in some 
parts of Egypt and India suggested the use as fuel 
of sun-dried cakes of the dung of camels and oxen. 
A similar practice exists to-day in tlie trackless 
steppes of Central Asia ; and so, too, in various 
countries of Europe _ much refuse,_ especially of 
a vegetable nature, is utilised which in coal or 
wood producing districts is rejected as absolutely 
worthless. In eastern France, for example, and 
Germany all the spent bark from tanneries 
is formed into cakes for fuel, and estimated 
as worth about three-fourths tlie same weight of 
wood. Where coal is not found or cannot profit- 
ably be conveyed, the preservation of forests is 
of manifest importance ; and in certain parts of 
ISurope, for example, trees are systematically 
planted in hedgerows and otherwise to provide 
fuel. , For the same reason pollarding is resorted to, 
the branches being regularly cut, and the trunk 
left to grow fresh fuel. Tlie scientific world, with 
as good a reason as the primitive races, have recently 
found means to largely supplement the natural 
supply of vegetable and mineral fuels by fluid or 
gaseous substances. Thus, in smelting iron, for 
example, the carbonic oxide, which formerly was 
carried off in the smoke from the blast-furnace, is 
now sometimes collected and conveyed in pipes to 
be utilised as fuel under steam-boilers. Natural 
gas has also been used to good purpose, notably 
in Pennsylvania, United States, whei’e in several 
instances it has been transferred for several miles 
for heating furnaces. In the same district petro- 
leum is a recognised liquid fuel, as well as naphtha, 
its derivative. Another lin^uid fuel is creasote-oil, 
derived from coal-tar, which is reported to possess, 
weight for weight, at least twice the power of coal 
for raising steam. The United States chemists and 
metallurgists are agreed that not only is a ‘ higher, 
steadier, and more even heat ’ produced by liquid fuel, 
but that, for heating iron more especially, a smaller 
quantity and shorter time suffice to obtain the same 
results. Baku petroleum is used as fuel for locomo- 
tives and steamers in South-east Russia. See Gas. 

Under tliis head we subjoin some figures from a 
report of a Royal Commission drawn up in 1871 by 
Professor Rankine. The first column ( A ) riiows the 
quantity of heat units generated by the fuel ; the 
second (B) the pounds of water heated from 60 
to 212°, and then, of course, converted into steam ; 
and the third column (C) gives the comparative 
temperature of the fire or flame : 


Fuel. 

A. 

B. 

C. 

T' ' ' 

■ 

15 

4646 



15 

4640 



15 

4646 

Creasote 


13 

4495 

Coal 

( from 13,890 

8*95 

2500 

to 14,833 

9*67 

2500 


The three points noted in testing a fuel chemi- 
cally are the intensity of the heat, the quantity of 
heat developed in combustion, and the luminosity. 
The last of these, however, affords but an imperfect 
measure of the temperature, because it is mainly 
due to the presence of solid particles. Instead of 
the second some writers use the term ‘ calorific 
power.’ In ordinary coal combustion there are two 
steps of the process : ( 1 ) the carbon is separated 
from the hydrogen in light particles, which, unless 
burned, appear as soot or smoke ; (2) the hydiwen 
becoming ignited heats up the carbon particles, 
which therefore appear as flame. For the complete 
combustion, therefore, of a typical hydrocarbon we 
require not only air in sufficient quantity, but also 
intensity of heat above the fuel. In a good furnace 
the supply of coal should bj' mechanical contrivance 
be rendered as regular and uniform as that of air ; 
and the body of the furnace should be so protected 
from the boiler surface and other cooling agents as 
to steadily maintain a temperature sufficient for 
thorough ignition of the flame. 

What are called ‘ patent fuels ’ arise mainly from 
the desire to utilise the refuse arising from the pro- 
duction or wasteful use of coal. Such artificial fuel, 
however, is by no means an entirely modern device, 
since the Chinese have for ages been accustomed 
to mix coal-dust with clay and bitumen, so much 
so as to constitute a large branch of industry. The 
most common form of ‘ patent fuel ’ is a mixture of 
the small coal which accumulates at the pit moirths 
with sand, rrrari, or clay, or of soirre bituminous or 
resinous substance witlr sawdust. _A second kind 
has dried and compressed peat as its basis, and is 
sold in the form of a dense brown solid. Another 
is an attempt to rrtilise small coke and the refuse 
‘breeze,’ which is well known in char-coal burning. 
The ‘ charbon de Paris ’ is a combination of the dust 
of anthracite charcoal and sinrilar refuse with coal- 
tar, so as to form a paste and be moulded into small 
cylinders of about 4 inches in length. Briquettes 
(q.v.) are comportnds of waste coal-dust and 
pitch. 

See Report of Royal Commission on the Coal of the 
United Kingdom (1871); Report on the Coals suited to 
the Steam Navy (1848) ; Rumford’s Works, vols. ii., iii. ; 
and WtUiams, Fuel; its Combustion and Economy (3d 
ed. 1886). 

Flieiite Alamo, a town of Spain, 20 miles S. 
of Murcia. Pop. 7900. 

Fueute O-veimia, a small walled town of 
Spain, 45 miles NW. of Cordova. Pop. 7937. 

Fiiciiterrabia. See Fontarabia. 

Fucntes de Oiiovo, a small village of Sala- 
manca, Spain, on the Portuguese frontier, 15 miles 
WSW. of Ciudad Rodrigo, was the scene of an im- 
portant battle of the Peninsular war on the 5th 
May 1811, when Wellington defeated Massena. 
The English lost 2000, the French 5000. 

Filer© (Span.; Portuguese, fond, fames ; Gali- 
cian, fora ; Gascoun, fors ; Lat. forum ), a term 
used in different senses. ( 1 ) The title of a law code, 
Fttero Juzgo, the so-called legislation of the Gothic 
kings of Spain ; Fiicro Seed, &c. ( 2 ) The municipal 
charters of pr-ivileges granted by kings, lords, and 
monastic bodies to inhabitants of towns — Leon 
(1020), Najera (1035), Sahagun (1085), &c., espe- 
cially to towns deserted or recaptured from the 
Moore, or those used for frontier defence — e.g. 
Oloron, in Bearn ( 1080 ). Sometimes these charters 
were offered especially to foreigners, Fueros Francos. 
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Chavtere granted to attract settlers, and those 
given by. tlie royal poM'er ■ ninst be distinguLshed 
from othoi-s ; fueros based on legislation long ante- 
cedent and flourishing, e.g. those of Lerida_(1228), 
■were compiled ‘de statiitis scriptis et non^scriptis, et 
nioribiis et usaticis, etiam legibus Goticis et Rom- 
anis.’ The term is also applied to the capitulations 
granted to Moors and Jews, the oldest of which is 
that of Huesca (1089). (3) Modes and tenures of 
propertj', succession, &c., nearly equivalent to the 
French coiitumes, vsages, or customary law — e.g. 
El Foro clc Galicia, Los Fors ct Costumas dc 
Bearn, &c. The date of the writing down of this 
class of fueros is no measnre at all of their real 
antiquity. ( 4 ) The whole body of legislation and 
the constitution of certain practically autonomous 
states and communities in northern Spain and 
south-western France — e.g. the fueros of the pro- 
vine' ■ ” ’ Alava, and Guipuzcoa; 

in a autonomy, the fueros of 

Navarre ; and ot a still less, those of Aragon, of 
Bearn, &c. 

Groups 1 and 2 we maj^ pass over to be studied in 
the document, s special to each case. Group 3 is of 
far gi'eater importance. In it we find traces of 
customs and tenures which have long disappeared 
from other codes, and the origin of which belongs 
to tlie tribal or pastoral condition of societ 3 ’. There 
are also anomalies not to be fully explained bj' our 
present knowledge, as the dcrccho consuctndinario 
of "Upper Aragon, identical with the house com- 
munity of the southern Slav.s, though there is no 
apparent racial or other connection with the Slavs. 
In the chief region of these fueros, from the borders 
of Catalonia to Santander, there is no trace in 
the foral legislation of Gothic or Teutonic influ- 
ence. Within the states of class 4, and outside 
them in tlie same region, were various kinds of 
autonomies, or local self-governments, muni- 
cipalities, federations of towns, valleys, districts, 
communes, each with its own special fuero. The 
term rcpublicas, rcjmhliques was often applied to 
these communities in transactions between them- 
selves, as also by the kings of Spain in the Cortes 
of Navarre, to the Basque provinces, and to the 
separate valleys and communes down to the French 
Eev’olntion. 

The chief provision of the fueros, whereby these 
communities preserved their autononi 3 ', was a freel 3 ' 
elected legislative body, chosen according to the 
methods customaiy in each district, meeting at a 
given place at given times. This assembty was 
called the yunta in the separate Basque provinces, 
with the Junta General meeting at the oak of 
Guernica in Biscay, Cortes in Navarre, Etats in 
Bearn, Bilzaar in the Labourd, Cort, Tilhabet, &c., 
in the lesser communities. In these assemblies the 
right of taxation was jealously guarded. The con- 
tribution to the king was the last vote taken, after 
all grievances had been redressed and petitions 
heard, and then only as a voluntar 3 '- gift. The 
repartition of taxes to individuals was' in the hands 
of each separate communit>’. Freedom of com- 
merce existed, with few or no customs-duties. The 
lev 3 ’ and command of the militaiy forces of the 
states remained in their own power; the number 
of soldiers was fixed, with no compulsion to serve 
be 3 -ond the confines of the province, unless n-ith 
consent of the juntas, &c., and for pa 3 'ment guar- 
anteed. This did not prevent voluntary service of 
iriciiviauals. Jurisdiction of all kinds was in their 
own power. In all mattoi-s relating to propertv', 
land-tenure, inheritance, &c., even in particular 
laniilio.s, the local customs or fueros overrode both 
the general fueros and the general laws either of 
bpain or of 1 ranee ; only the nobles or Inf.anzones 
were subject to these. Under this constitution 
the Basque provinces flourished, and supported the 


largest population per square mile in Spain, .Avith 
the exception of Galicia, until the , middle of the 
present century. On the death of Ferdinand VII. 

I (1833), the liberal regency hesitated to confinn the 
■ fueros. Don Carlos, the late king’s brother, raised 
the standard of revolt. The seven 3 'ears’ Avar Avas 
ended b 3 ' the Convention of Vergara, 30th August 
1839, and Isabella confirmed the fueros. Don 
Carlos, grandson of the firet, headed the second 
Carlist Avar (.1872-76 ). It resulted in the loss of the 
fueros of the provinces, Avhich Avill gradually become 
assimilated to the rest of Spain. In France, save for 
the management of the communal propert 3 ’ in some 
2 >arishes, the Jbrs AS'ere sAvept aAva}'' b 3 '' the Revolu- 
tion and the Code Napoleon, though some traces still 
remain in the habits and customs of the peojile. 

See the article Basques, and the folloAving special books: 
Marichalar y Manrique, Historia de la Leyisladon Civil 
en Espana (vol. ii. 2d ed. Madrid, 18GS) ; Muflozy Ewero, 
Colcccion dc Macros il/twiicipnto ( Madrid, 1847 ) ; Cataloyo 
de Fueros y Cartas-Fucblas de Esparia ( K. Academia de 
Historia, Madrid, 1852) ; Mazure et Hatoulet, Fors de 
BCarn (Pan, 1842); G. B. de La^cze, La Eavarre 
Fraufaisc (Paris, 1881) ; the last editions of the separate 
Fueros published in each province at Zaragoza, Pam- 
plona, Tolosa, Bilbao. 

FngSev, a remarkable SAvabian famil 3 '-, Avhich 
rising b 3 ' industry and commerce founded lines of 
counts and even princes. The ancestor of the 
family Avas John Fugger, master-Aveavei’, bom in 
1368 at Graben, near Augsburg. His eldest son, 
John Fugger, acquired b 3 ' marriage, in 1370, the 
freedom of Augsburg ; he died in 1409. But the 
veal founder of the house Avas John’s second son, 
Jacob Fugger, Avho died in 1469, and Avas the first ' 
of the Fuggers that had a house in Augsburg, and 
can-ied on an already extensive commerce. Of his ' 
seven sons, three, Ulrich, George, and Jacob II., 
b 3 ’' means of industry, ability, and integrity, ex- 
tended their business to an extiuordinaiy degiAje, 
and laid the foundation for the palnr 3 ’ days of the 
family. T)ie 3 ' married into the noblest Ironses, 
and Avere raised by tire Emperor Maximilian to 
the rank of nobles. The emperor mortgaged to 
them, for 10,000 gold guldens, the count 3 ’’ of Kirch-, 
berg and the lordship of Weissenhorn. Ulrich 
Fugger (1441-1510) devoted himself speciall 3 ' . to 
commerce Avith Arrstria. Jacob Fugger (1459- 
1525) farmed the mines in Ty'rol, accumrrlating 
immense Avealth ; he lent enormous srrms to various 
potentates, and built the magnificent castle of 
Fugger-au, in Tyrol. 

But it Avas under Charles V. that the house 
attained its greatest sirlendour. Jacob having died 
childless, and the famil 3 ' of Ulrich being also 
extinct, the for-tunes and splendour of the horrse 
rested orr the sons of George Fugger, Avho died 
in 1506. His tAvo 3 ’ounger sons, Raimtrnd and 
Antonj', carried on the business, and became the 
founder's of the trvo chief and still flourishing lines 
of the house of Fugger. The two brothers were 
zealous Catholics, and Avith their Avealth suppor-ted 
Eck in his opposition to Luther. During the diet 
held b 3 ^ Charles V. at Augsburg in 1530 the 
emperor lived in Anton 3 ' Fugger’s sjflendid horrse 
in the "Wine Market. On this occasion , he raised 
both brothers to the rank of counts, and invested 
them Avith the still mortgaged properties of Kirch- 
berg and "Weissenhorn ; and a letter rrrrder the 
iutperial seal conferred on them the rights of 
priitces. The Emperor Ferdinand II. raised the 
splendour of the horrse of Frrgger still higher 63 ' 
conferring OTeat additional qrr'iA'ileges on the tAvo 
oldest of the fanril 3 ’, Corrnts John and Jerome. 
The Fuggers continued still as nobles to carr 3 '^on 
their commerce, and further increased their inr- 
mense Avealth. The 3 ’’ attained the highest posts 
in the errririre, and several princel 3 '' hotrses prided 
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themselves on their alliance with the house of 
Fugger. They possessed the most extensive libra- 
ries and art collections, maintained paintei-s and 
musicians, and liberally encouraged art and 
science. Their houses and gardens were master- 
pieces of the architecture and taste of the times. 
While thus indulging in splendour, they were 
not less bent on doing good. Jacob (the second 
of the name ) bought houses in one of the suburbs 
of Augsburg, pulled them down, and built 108 
smaller houses (called the ‘ Fuggerei ’ ), which 
he let to poor citizens at a low rent. The race 
is still continued in the two principal lines of 
Raimund and Antony, besides collateral branches. 
The domains are chiefly in Bavaria. See Klein- 
schmidt, Annsbiirq, Niirnhcrq, mid Hire Handcls- 
fiirstcn ( 1881). 

Fug'itatioii. the Scottish equivalent of Out- 
lawry ( q. V. ) in England. 

Fugitive Slave .Law. The constitution of 
the United States of America having recognised 
slaverj^, or ‘service,’ as it was termed, provided 
that persons held to service or labour in one state, 
under the laws thereof, and escaping into another, 
should be delivered up, on claim of the party to 
whom such service or lahour might be due. An 
act passed by congress in 1793, providing for the 
reclamation of fugitives, was superseded by a more 
stringent act in 1850, containing many obnoxious 
provisions ; a larger fee, for instance, was paid to 
the judicial officer when the person arrested was 
adjudged to be a slave than when he was declared 
free ; and all citizens were required, when called 
upon, to render the officers personal assistfince in 
the performance of their duties. Any assistance 
rendered to a fugitive, or obstruction offered to 
his arrest, was penal, and many persons were re- 
manded under the act ; but the increased hostility 
to slavery which it engendered actually led to 


assistance being given in a larger number of 
escapes than ever before, mainly througli the 
organisation hnown as the ‘ underground railroad.’ 
’The act was repealed after the outbreak of the 
civil war; and, since .slaveiy has been abolished, 
the constitutional provision has lost all importance. 

Fllgleinail (Ger. fliigclmcmn, ‘a man placed 
at the end of a file;’ from fliigcl, ‘a wing’), an 
intelligent soldier posted in front of a line of nien 
at drill, to "ive the time and an example of the 
motions in tlie manual exercises. 

Fugue is the form of musical composition in 
which all devices of counterpoint, or the art of 
combining independent ideas in music, find their 
most fitting use. The laws which govern it are as 
strict as numerous, and can only be very generally 
summarised. The ‘ subject ’ chosen as the basis of 
the cqniposition should present a complete and dis- 
tinct individuality, which to be readily recognised 
in its permutations should be well marked. It is 
given out by any one part, and immediately taken 
up by a second— -its follower or pursuer (ftiga, ‘ a 
flight ’ ). This ‘ answer,’ as it is called, is identical in 
form with the subject, or slightly modified in accord- 
ance with a rule which requires the upper division of 
the octave (G to C in the scale of C) to correspond 
to and ‘answer’ the lower (C to G). During the 

Answer. 



•1 -f- II 
Subject. 



‘ answer ’ the first part supplies an accompaniment 
or ‘ counter-subject,’ which should be a figure of con- ‘ 
trusted character, and interesting enough to enable 


Answer. 



Subject. 

it to plaj^ its important part in the subsequent 
development. A third part joins by enouncing the 
subject, while a fourth, fifth, even a sixth part ma5’’ 
be added, entering alternately with the answer, 
subject, and answer. The introduction of all the 
parts constitutes the first section, and is called the 
‘ exposition.’ During the development, ■which finds 
its place in the second section, the composer should . 
show his skill in the use of imitation, canon, &c., J 
and so arrange his material that the intricacy and / 
interest gradually increase. Before the conclusion f 
of the fugue he should present a stretto, in -which — 
the parts press on and overlap each other in their 
enunciations of the subject. 
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A ‘pedal point’— a bass_ note held whUe the 
upper parts move in as skilful a complication as 
the composer can devise — usually precedes tlie 
final cadence. ‘ Episodes,’ or matter connected or 
in character with the. subject, may be introduced 
throimhout the development to aflbrd variety, but 
the.se'’must be short, and must not be allowed to 
distract the attention. When two or three ^ 
jects are treated simultaneously the fugue is called 
double or triple. . , , 

Formulated earlj' in the history of modern music, 
the vocal fugue was elaborated during the ‘golden 
age of counterpoint’ in the end of the 16th century. 
A new world was opened to it by Frescobaldi, who 
freed it from the limitations of the human voice, 
and fii-st wrote instrumental fugues. Sebastian 
Bach, in .his vocal and instrumental fugues, 
shows a genius which has never been rivalled. 
Mendelssohn was peculiarly gifted in this branch of 
composition, and many vocal fugues with most 
brilliant and ettective instrumental accompani- 
ments are to be found in his oratorio.s. 

Although fugues in composition and performance 
have alwavs been more or less ‘canare to the 
general,’ the opinion of sound musicians in the 
present as well as the past is unanimous as to 
their value, interest, and the beauty of those by 
the standard writers. Details in construction liave 
continually changed and developed during the 
three centuries of the e.vistence of fugues, and text- 
books are as numerous as teachers. Those by Sir 
F. Gore Ouseley ( prescribed at O.xford University); 
Jadassohn and his predecessor, Richter, of Leipzig 
Conservatorium ; and Dr Higgs’ Primer are prob- 
ably of more use to-day than the famous works 
of AlbrechtsbeiMr, Reicha, &c. Bach’s Art of 
Fugue is a collection of fifteen fugues, four 
canons, &o. on one subject — a practical and in- 
valuable illustration from the hand of the greatest 
master of counterpoint. See article ‘ Fugue ’ in 
Stainer and Barrett’s Dictionary of Musical Terms. 
Fiilineu. See Funen. 

Fuji-san. See Fusiyajia. 

Fn-kiaii. or Fu-chien, an eastern maritime 
prorince of China (q.v.). 

FulallS, also FtTLBE, Fellani, Fellata, and 
Peulhs, a people of the Soudan, extending 
from Senegal in the west to Darfur in the 
east, and from Timbuktu and Haussa in the 
north to Joruba and Adamawa in the south. 
'Their ethnographic relations are not yet defini- 
tively settled, some allying them with the Soudan 
negroes, some with the Nuba of the Nile region, 
othei-s regarding them as an isolated race. AVe 
first read of them about the beginning of the 
14th century in Ahmed Baba’s History of Soudan. 
After that century large bands of them left their 
home on the confines of Senegambia — i.e. Futa- 
Jallon — and, proceeding eastwards, spread them- 
selves over the greater portion of the Soudan. There 
appear to be two_ distinct branches, a dark-skinned 
division, having its centre in Bomu and Adamawa, 
and an olive-skinned division, occurring chiefly in 
Sokoto. All are strong and well-built, with long 
iiair and regular Caucasian features. They are 
rery intelligent, have a frank, free bearing, are 
tuistworthy, possess considerable self-respect and 
(lecrsion of character, and are devouth^ religions. 
Thej probably number 7 to 8 millions altogether, 
ilie i’ulalis are a conquering race, not a homo- 
geneous uatton ; and have founded several king- 
doms throurfmut central and southern Soudan, 
M those of S6koto, Gando, hlassina, and Adam- 
aua. The numerous tribes belonging to their 
stock are gencr.all,v divided into four groups or 

iMost of them became converted to hlohanimedan- 


ism about the middle of the IStli centurj'; in 
1802, under the Imam Othman, they commenced 
a religious war on the surrounding pagans, which 
terminated in the establishment of the great Fiilali 
empire of Sokoto. The Fulahs are an industrious 
people: they practise agriculture, rear cattle, and 
can-y on trade ; they also work iion and silver, 
manufacture with great neatness artieles in wood 
and leather, and weave various durable fabric.s. 
Thev have mosques and schools in almost all, their 
towns. See Crozals, Lcs PcuUis (Paris, 1883). 

Flllcrmu, in Mechanias, is the prop or fixed 
point on which a lever moves. See Lever. 

Fnida, a town- of the Pnissian province of 
Hesse-Nassaii, 67 miles NE. of Frankfort-on-the- 
Main by rail, and on .the river Fulda, is an 
irregularly built old town, still partially sur- 
rounded by its ancient walls. It is principally 
celebrated for its Benedictine abbey, founded by 
St Boniface (q.v.), the ‘Apostle of Germany,’ in 
the Sth century, wliich subsequently became a great 
centre of missionary enterprise as well as a notable 
seat of theological leaniing. Towards the end of 
the 10th century its abbot was made primate of all 
the abbeys of Germany. Havin" become corrupted 
and subject to many abuses, tlie monastery was 
thorouglily reformed in the early part of the 11th 
century by the introduction of fresh monks from 
Scotland. 'The cathedral, six times destroyed by 
fire, was rebuilt in 1704-12 on the plan of St 
Peter’s at Rome. It is 324 feet long, and covere 
the crypt of St Boniface. The Romanesque church 
of St Michael (822) was restored in 1854. In the 
library are MSS. of Boniface’s Gospels, besides 
other valuable MSS. and early printed books. 
The town has manufactures of various textiles, 
with dyeing, tanning, and the making of wax 
candles. Pop. (1875) 10,799; (1885) 12,226. 

Fulda, which owed its existence to the abbey, 
was created ^a town in 1208, and from the 16th 
centurj' onwards liad a very e^’entful histoiy, being 
taken in the Peasants’ War, the Thirty Yearn’ 
War, and the Seven Years’ War. Froni 1734 
to 1804 it possessed a university. During the 
Knltxirkampf it was one of the strongholds of 
the German Ultramontane party. See works by 
Gegenbaur (1874) and Schneider (1881). 

Fulgurites (Lat. fulgur, ‘lightning’), tubes 
due to the action of lightning. They have been 
most frequently observed in loose sandhills, but 
have often been detected also in moio compact 
rock. Theye-are formed by the actual fusion of 
the materials through which the lightning passes. 
The internal surface of the tubes met with in sand- 
hills is completely vitrified, glossy, and smooth — 
the thickness of the wall vaiying from ^Vth to I'sth 
of an inch, while the diameter of the tubes ranges 
up to 2^ inches. They usuall5’^, but not always, 
descend vertical!}’' from tlie surface, sometimes 
dividing and subdividing, and rapidly narrowing 
downwards till they disappear. Fulgurites have 
often been detected on mountain-tops. In some 
cases the rocks attacked by lightning have the 
appearance of being covered with a black scoria- 
ceous plaster, which looks as if it had ‘ run ’ or 
dripped. In other cases the rocks are described 
as being drilled — the holes produced by the light- 
ning bein" lined_ internally with dark glassy sub- 
stance. Fulgurites were firet observed in 1711 
by the_ pastor Herman, at Massel, in Silesia, and 
ha,ve since been found in many places ; but their 
origin was fii-st pointed out by Dr Hentzen in 1805. . 

FulliaiUj formerly a village, but now a suburb 
of London, in the south of Middlesex, on the left 
bank of the 'Thames, 44 miles SW. of Charing 
Cross. Here since 1141 has been the palace of the 
bishops of London, but the present building is 
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3nostl5" not more than a century old. The church 
is ancient, and contains the tombs of many of the 
bishops. Fulham also has memories of Boilley, 
Florio, Richardson, Hallam, Crotch, and Albert 
Smith. 

Fnlica. See Coot. 

Fuligula. See Pochard. 

Fuller, ANDUE^y, an eminent Baptist theo- 
logian and controversialist, was born, the son of a 
small farmer, at AVicken, Cambridgeshire, Febru- 
ary 6, 1754. He had his education at Soham free 
soliool, but at an early age had to turn to farm- 
work. In his seventeenth year he became a mem- 
ber of a Baptist church at Soliam, and soon began 
to speak with such acceptance that in 17,75 he was 
chosen pastor of a congregation there. His small 
stipend of £21 per annum he endeavoured to in- 
crease by keeping, first a small shop, and then a 
school. In 1782 he removed to a pastorate at 
Kettering, in Northamptonshire. His treatise. The 
Gospel xoorthy of all Acceptation (1784), involved 
him in a warm controversy with tlie ultra-Calvin- 
ists, but showed him already a theologian of rare 
sagacity and insight, and still r.arer fearlessness 
and sincerity. On the formation in 1792 of the 
Baptist Missionary Society by Dr Carey and others, 
he was appointed its secretary, and he devoted 
henceforward the whole energies of his life to its 
affair's. His controversial treatise. The Culvinislic 
and Socinian Systems examined and compared as to 
their Moral Tendency (1793), was attacked by Dr 
Toulmin and Mr Kentish ; but Fuller replied \dgor- 
ously in his Socinianism Indefensible ( 1797 ). Other 
works are The Gospel its oion Witness (1797), an 
onslaught on Deism, and Expository Disconrse on 
the Book of Genesis (1806), besides a multitude of 
single sermons and pamphlets. He died May 7, 
1816. His complete works were collected in 1831, 
and re-issued in 1845 with a memoir by his son. 

Fuller, George, an American artist, was bom 
in Deerfield, Jlassachusetts, in 1822. As early as 
1857 his work attracted attention, and during the 
last years of his life his pictures were warmly 
admired by many for their richness of tone and 
peculiar handling, though they never appealed to 
the popular taste. He died 21st March 1884. An 
exhibition of his paintings was held in Boston in 
that year, and a costly memorial work on his life 
and genius was published there in 1887. 

Fuller, SAR.AH Margaret, Marchioness 
OSSOLI, author, was bom at Cambridgeport, 
Massachusetts, May 23, 1810. She received much 
of her early education from her father, Timothy 
Fuller, a hard-working lawyer and congressman, 
after whose death (1835), intestate and insolvent, 
she assisted her family by school and private teach- 
ing. In Boston the leaders of the transcendental 
movement were her intimate friends ; here she 
edited The Dial, translated from the German, and 
wrote Summer on the Lakes (1843). In 1844 .she 
published Woman in the Nineteenth Century, and 
in the same year she proceeded to New York, on 
the invitation of Horace Greeley, then editor of 
the Tribune, and contributed to that journal a 
series of miscellaneous articles, which afterwards 
appeared in a collected foi'iu as Papers on Litera- 
ture and Art (1846). In 1846 she went to Europe, 
where she made the acquaintance of many eminent 
people ; and in 1847, at Rome, she met the Marquis 
Ossoli, to whom she was married in December of 
that year. She entered with enthusiasm into the 
struggle for Italian independence. In 1849, dui-ing 
the siege of Rome, she took the charge of a 
hospital ; and on the capture of the city by the 
French she and Jier husband, after a iieriod of 
hiding in the Abruzzi, and a few months at 
Florence, sailed with their infant from Leghorn 


for America, May 17, 1850. The vessel was driven 
on the shore of Fire Island, near New T'ork, by a 
violent gale in the early morning of July 16 ; the 
child’s body was found on the beach, but nothing 

•was ever seen aft" ^ ' Fuller or her 

husband. Her j. memoirs by 

Emerson, Clarke, and Channing, appeared in 1852 
(new ed. 1884) ; there are also lives by Julia M’^ard 
Howe ( 1883 ) and T. W. Higginson (Iloston, 1884, 
‘ American Men of Letters ’ series). 

Fuller, Thomas, divine, historian, and wit, was 
bom in 16&8 at Aldwincle St Peter’s, islorthampton- 
shire, elder son of the painful preacher, its rector and 
prebendary of Sarum, and of his wife, Juditli Dave- 
nant. At his baptism (June 19) his godfathers 
were his two uncles, Dr Davenant, president of 
Queens’ College, Cambridge, and Dr Townson, botli 
of whom became in succession bishops of Salisbury. 
The boy early showed striking promise, and was in 
1621 entered at Queens’ College, Cambridge, where 
lie graduated B.A. in 1625, and M.A. in due course 
three years later. Being unaccountably passed over 
in an election of fellows of his college, ho was trans- 
ferred in 1628 to Sidney Sussex College, and in 1630 
received from Corpus Christi College tlie curacy of 
St Benet’s, where lie preached those Lectures on the 
Book of Job which lie publislied in 1654. Next 
year his uncle gave him a prebend in Salisbury, in 
1634 he was appointed to the rectory of Broad- 
winsor in Dorsetshire, and in 1635 he proceeded 
B.D. Already in 1631 he had published his first 
work, an ingenious but indifferent poem of 124 
seven-lined stanzas, in three parts, entitled David’s 
Heinous Sin, Hearty Repentance, and Heavy Punish- 
ment ; and here he fulfilled faithfully the duties of 
a parish priest, married happily, and compiled his 
fii'St ambitious work, the cliaracteristically bright, 
vigorous, and quaint History of the Holy ITar 
(1639), embracing the story of the Crusades, as 
well as The Holy and Prophane States (1642), a 
unique collection of essays and characters, full of 
shrewdness, wisdom, and kindliness, liglitened up 
on evei-y page by tlie most unexpected humour, and 
bj' marvellous felicity of illustration. In 1640 Fuller 
sat as proctor for Bristol in the Convocation of 
Canterbury, and was one of the select committee 
appointed to draw up canons for the better govern- 
ment of the church. In the same jmar he published 
his Joseph’s parti-eolovrcd Gonf, a comment on 1 Cor. 
xi. 18-30, with eight sermons full of the true Fuller 
flavour. Soon after he removed to London to become 
an exceedingly popular lecturer at the chapel of St 
Mary Savoy. In the exercise of his function he 
strove to allay the bitterness of paitj^-feeling, but 
when the inevitable war broke out he adhered with 
fearless firmness to the royal cause, and shared in 
its reverees. Yet his characteristic moderation of 
tone offended the more hot-headed among the royal- 
ists, who misread his temperance into lukewannness. 
He saw active service as chaplain to Hopton’s men, 
and printed at E.xeter in 1645 for their encourage- 
ment his Good Thoughts in Bad Times, a manual of 
fervid and devout short prayers and meditations, 
which was followed in 1647 by a second. Better 
Thoughts in Worse Times, and by his twenty-one 
short dialogues. The Cause and Cure of a Wounded 
Conscience. In the same year he began again to 
preach, at St Clement’s, Eastcheap, but was soon 
suspended. His enforced leisure he gave with in- 
domitable industry to study and compilation, being 
helped the while by' patrons who knew his merit. 
One of the kindest of these was the Earl of 
Carlisle, who made him his cliajdain, and presented 
him to the curacy of AA'altham Abbey, which Fuller 
managed to keep throughout the troubles by' pass- 
ing the ordeal of Cromwell’s Tn’ers. In 1650 he 
published his gieat survey' of the Holy Land, full of 
maps and engravings. A’ Pisgah-siglit of Palestine, 
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M'liere for once geograi)liv became a peg ■whereon to 
hang alternate wit, wisdom, and eclification. The 
vcn’ rocks and deserts are fertilised by his fancy, and 
not one of Ids SOO pages is drj' or tedious: In 1651 
appeared Abel Ecdivivits, a collection of religious 
l)iographies, of which Fuller himself wrote seven. 
His first wife had been alread 5 'dead ten yearewhen 
in 1651 lie married a sister of Roper, Viscount 
Baltinglass. In 1G55 he published in a folio volume 
Ids long-projected Church History of Britain, from 
the birth of Christ till the year 16-lS, divided 
into eleven books — a twelfth being a History 
of the University of Cambridge. The early books 
are divided into centuries, the later into sec- 
tions, and in both the paragraphs are duly labelled 
and numbered with much ostentation of method, 
despite the perpeti ’ ” ' heraldrj' 

and tlie like ‘for ■, ... to 

divert the wearied reader.’ Each book is dedicated 
to some noble patron, and a dedication is prefixed 
to eveiy century or section. Altogether there arc 
no fewer than 75 dedicatory epistles, addressed to 
85 patrons or patronesses, of whom many, he tells 
us, ‘invited themselves on puiiiose to encourage 
my endeavoui-s.’ The work was bitterly assailed 
by Dr Peter Heylin with no less than 237 several 
‘ Animadversions ’ in his Examcn Historieiim ( 1659 ), 
as a rhapsody rather than a history, full of 
‘ impertiiiencies as well as errois, and still woise 
marred by partiality to Puritanism. Fuller at 
once replied in The Appeal of Injured. Innocence, 
in whicli he gives his animadvertor’s own words 
in their entirety followed by his own replies 
seriatim. Nowhere is his strong sense sharpened 
into bright and stinging wit more conspicuous 
than here. jMoreover, broad, open-minded can- 
dour and large toleration to all honest opinion 
and fair argiiment, wedded to intense pereonal 
loyalty to his own church, are characteristic 
notes throughout, while it would be difficult to 
find a nobler example in our literature of mag- 
nanimous Christian charity tremulous with pathos 
than the concluding epistle to his antagonist. 
Bishop Nicolson, in The English Historical Library 
(2d ed. 1714), failing with one-eyed vision to see 
that he had before him an English classic, and 
one sid generis moreover, laments the lack of ‘ the 
gravity of an historian,’ and the weakness for 
‘ a pi'etty story ’ and for ‘ pun and quibble,’ yet in 
his superior manner admits that, ‘ if it were pos- 
sible to refine it well, the work would he of good 
use, since there are in it some things of moment 
hardly to be had elsewhei'e, which may often 
illustrate dark passages in more serious writers.’ 

Fuller had been presented by Lord Berkeley in 
1658 to the rectory of Cranford in Middlese.x, and 
at the Restoration he was reinstated in his former 
preferments. In that year he published his Mixt 
Contemplations in Better Times, was admitted D.D. 
at Cambridge by royal mandate, and appointed 
chaplain-in-extraordinary to the king. Apparently 
also he would have been made a bishop had he 
Jived. He died in London after a few days’ illness 
of the ‘new disease’— a kind of typhus fever, 16th 
AugiKt 1661, and was buried in the chancel of 
Cranford church. The Latin epitaph inscribed on 
a mural tablet there is not so brief a-s his own 
s'lggcstion ‘Here lies Fuller’s earth,’ but contains 
a conceit -ivorthy of Ids ou-n pen, liow that while 
he uas labounn" to give others immortality lie 
c 27'C IVokhies 

unfinished, was edited by the pious 


vvnri- onvl u ^He preparation of his greatest 
V ork coiered nearly twenty years of his troubled 

the l,nnl Lo '"-e ends in 

the book— each one sufficient in itself: ‘to gain 


some glory to God, to preserve the memories of 
the dead, to present examples to the, living, to 
entertain the reader with delight, and to procure, 
some honest profit to mj'sclf.’ The first four were 
most to Fuller, and all these he gained. The 
Worthies is a magnificent miscellany of facts about 
the counties of England and their illustrious 
natives, lightened up , by unrivalled originalitj-, 
spontaneity, and felicity of illustration, and aglow 
until tiie pure fei-vour of patriotism— the very 
apotheosis of the Gazetteer. 

Tiie earliest and anonymous biogi-apher of Fuller 
tells us that his stature was somevyhat tall, ‘ with 
a proportionable bigness to become it,’ his counten- 
ance cheerful and nuldy, his hair light and curly,. 
Ids carriage such as could have been called ‘ majes- 
tical ’ but for his complete lack of pride, his deport- 
ment ‘much according to the old English giuse.’ 
Sucii also is the Berkeley portrait, reproduced in 
Bailey’s Life. His genial disposition, the charm of 
his company, and his marvellous feats of memoiy 
are mentioned by Pepys and all who have since ; 
written of him. 

Of the judgments passed upon his genius, best 
known anil hardly exaggerated is that of Coleridge : , 
‘Wit was the stuff and substance of Fuller’s intel- 
lect. It was the elemen^, the earthen base, the 
material which he worked in ; and this veiy circum- 
stance has defrauded him of his due praise for the 
practical wisdom of the thoughts, for the beauty 
and variety of the truths, into which he shaped the 
stuff. Fuller was incomparably the most sensible, 
the least iirejudiced, gi-eat man of an age that 
boasted a galaxy of great men.’ His wit is fast 
wedded vrith wisdom and strong sense, and with all 
its freedom is neyer unkindly or irreverent — he . 
‘never wit- wan toned it with the majesty of God.’ 
He lays a spell of quite a peculiar hind upon his 
reader, 'who will either retiini to him often- or 
neglect him altogether. His style shows admirable 
narrative faculty, with often a nervous brevity and 
point almost new to English, and a homely direct-, 
ness ever shrewd and never vulgar; while ‘ his wit,’ 
says Charles Lamb, ‘ is not always a himen sicenm, 
a diy faculty of surprising ; on the contrai'j', his 
conceits are oftentimes deeply steeped in human 
feeling and passion.’ The pen that described 
negroes as ‘ the images of God cut in ebony ’ was 
that of a good man as well as a great writer. 

See the fine 17th-century anonymous eulogy reprinted 
in vol. i. of J. S. Brewer’s edition of the Church History 
(Clarendon Press, G vols. 1845) ; Rev. Arthur T. Russell’s 
Memorials of Hr Fuller’s Life and WorVs (1844); Heniy 
'Borers’ Selections and Fssay (1856); J. E. Bailey’s Zi/f 
of Thomas Fuller (1874), also his article in vol. ix. (1879) 
of, the Enciiclopeedia- Britannica ; and the Rev. Morris 
Fuller— a descendant’s Hfc, Times, and > Writings of 
Thomas Fuller (2d ed. 1886). Bailey’s unique collection 
of books relating to FuUer was acquired by the Man- 
chester Free Library in 1889. 

Fuller's Enrtli, a mineral consisting chiefly 
of silica, alumina, and water, with a little mag- 
nesia, lime, and peroxide of iron. 'The silica is 
about 53, the alumina 10, and the -water 24 per 
cent, of the -whole. It is regarded as essentially a 
hydrous bisilicate of alumina. It occure in beds, 
associated with chalk, oolite, A-c. ; is usually of a 
greenish-brown or a slate-blue colour, sometimes 
white ; has an uneven earthy fracture and a dull 
appearance ; its specific gi-avity is from 1 '8 to 2-2 ; 
it is soft enough to yield rea'dily to the. nail; is 
verj' grea.sy to the touch ; scarcely adheres to the 
tongue ; falls to pieces in -water with a hissing or 
puffing sound, but does not become plastic. It has 
a remarkable power of absorbing oil or ^ease ; and 
was formerly very much used for fulling cloth (see 
Woollen hlANUFACTUEE), for whicli purpose it 
was considered so valuable that the exportation 



FULLER’S HERB 


PULTOR 


of it from England was proliibited under severe 
penalties ; it is still used to a considerable extent. 
The annual consumption in England is said to 
have at one time exceeded 6000 tons. It is found 
.at Nutlield, near Reigate, in Surrey, in cretaceous 
strata, where it forms a bed varying in thickness 
from less than 8 feet up to 12 feet or more. The 
lower part of this bed is blue, but, owing to the 
peroxidation of iron, the upper portion is buff- 
coloured — the change being brought about by the 
infiltration of water. It is also found in Bedford- 
shire, Nottinghamshire, Kent, Surrey, and else- 
where. There is- a considerable deposit of it at 
Bath, where the group of ‘associated blue and 
yellow clays and marl has received the name of 
‘ the Fuller’s Earth Series,’ belonging to the Jurassic 
system. It is also found at Maxton in Scotland, 
and at various places on the ' Continent, as in 
Saxony, Bohemia, and near Aix-la-Chapelle. 

Fuller’s Herb or Teasel. See Teasel. 

Fullerton, Lady Geoegiana, writer of reli- 
gious novels, daughter of the first Earl Granville, 
was born at Tixall Hall, Staffordshire, 23d Septem- 
ber 1812, and in 1833 married Ale.xander Fullerton. 
Two years after publishing her first story, Ellen 
Middleton (1844) she became, under the. influence, 
of the Tractarian movement, a convert to Catholi- 
cism. The rest of her life was devoted to charitable 
works and the composition of religious stories ; 
Grantley Manor ( 1847 ), Constance Sherwood ( 1864 ), 
A Stormy Life (1864), Mrs Gerald’s iViecc { 1871 ), 
Gold-digger and other Verses (1872). She died at 
Bournemorrth, 19th January 1885. See her Life by 
Father Coleridge, from the French of Mi-s Craven 
(1888). 

Fulmar, or Fulmar Petrel (Fulmarns), a 

f enus of sea-birds, in the family Procellariidre, 
eside the albatross, the storm petrel, and the 
puffin, and near the gulls (Laiidaj). The genus 
-includes some forty species, which are widely dis- 
tributed and strictly oceanic. The members agi-ee 
in general features with the petrels proper ( Procel- 
laria), and all possess strong hooked bills. The 
general appearance is gull-like ; the wings long and 
the flight powerful ; the tail short ; the hind-toe ' 
reduced to a sharp clawed wart. They are said to 
defend themselves from attack by disgorging an ill- i 
flavoured oily secretion from the alimentaiy canal. 

The best-known siiecies, the common Fulmar 
(F. glacialis), frequents the northern seas iii num- 
bers so immense that Darwin awards it the 







European coasts, but nests or at least used to nest 
in St Kilda, Skye, Barra; and Foula, and is common 
farther north in the Faroes, Iceland, Spitzbergen, 
and similar localities. The bird is . about the size 
of a duck, has the general colouring of the common 
gull (Larns ccains), and is well known as the 
Greedy Molly-mawk, which, with beautiful gliding 
flight, follows whalei-s and other vessels after they 
get north of Shetland. It feeds on fishes, molluscs, 
jelly-fish, on the offal of the Newfoundland cod- 
iisheries, on the debris tlirown from the successful 
Avhalers, and is in fact an indiscriminately car- 
nivorous bird, with a preference for blubber. On 
a dead whale they are said to glut themselves till 
they are unable to fly, and sailors not unfrequently 
catch them with lines and hooks baited with fat. 
From living whales thej’’ are said to pick the Cim- 
pedes parasitically imbedded in the skin. They 
breed on I'ocky shores, but there is no nest worth 
mentioning. Although the individuals are so 
numerous, there is only a single egg, which has a 
w'hite colour. 

The greedy fulmar is of no little use to tlie 
natives of the regions where it abounds. Both 
eggs and young are collected and eaten, and the 
birds are also valued for their down and oil. In 
St Kilda the quest for fulmars used to be an 
imjiortant and extremely perilous means of liveli- 
hood, while it is said that in a single little island, 
Westmanfeyjar, south of Iceland, over 20,000 of 
the strong-smelling, uninviting, young fulmars are 
salted every summer for winter fare. The oil, 
which is obtained from the flesh and stomach, is 
amber-coloured, and has a peculiar, persistent, and 
unpleasant smell. From tlie Pacific, E. paci/icns 
is usually distingiished ; and the large F. gigantens 
from southern regions is also worthy of note. See 
Petrel. 

Fulminates. This term is applied to a class 
of salts having the same percentage composition as 
the cyanates (see Cyanogen), but, unlike them, 
exploding violently when heated or struck. Like 
Gun-cotton (q.v.) and Dynamite (q.v.) these salts 
contain the group of atoms represented by the 
formula NO 2 , and which seems to confer explo.sive 
properties in so many cases. There are many 
fulminates corresponding to the different metals, 
but it -will suflice if attention is drawn to fulmin- 
ating mercury and silver. Fulminating mercury is 
prepared by Jieating mercury with alcohol and 
nitric acid, and sifter purification it is obtained in 
white silky crystals, which have a sweetish taste 
and are soluble in water. When moist these 
crystals may be handled without risk of explo.rion, 
but when dry they detonate violently on being 
struck or when a spark falls on them. This salt is 
largely used in the manufacture of percussion caps, 
for which purpose it is mixed with nitre, sulphur, 
&c. Fidminating silver is prepared by heating a 
solution of nitrate of silver with nitric acid and 
alcohol. It forms small white needles having a 
bitter taste and poisonous properties. It explodes 
more readily than the merem-j' .salt, and the greatest 
care is requisite in its manufacture. It is used in 
making crackers and other detonating toys. 

The fulminates should never be prepared by 
amateurs, as accidents veiy readily occur. 

Fnliick. a town of Moravia, 10 miles NNW. 
of Neutitschein, with a Capuchin convent, and 
inanufactmes of silk, cloth, and fezes. Pop. 
3692. Fuluek was formerly a principal seat of the 
Moravian Brethren, and gave its name to Fulncck 
in Yorkshire, 5J miles E. of Bradford, where a 
Moravian settlement was established in 1748. 

Fiiltoii, Robert, a celebrated American en- 
gineer, was born of Irish parents in 1765 in what 
is now Fulton township, Pennsylvania. The years 
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17S2-85 were spent in Philailelphia, wliere he de- 
voted himself to the painting of miniature por- 
traits and landscapes. In 1786 he proceeded to 
London, where for several yeare he studied under 
West; hut some paintings which lie produced in 
Devonshire having gained him the patronage of 
the Duke of Bridgewater and Earl .Stanhope, he 
abandoned art and applied iiis energies wholly to 
mechanics, for which lie had early shown a strong 
bent. In 1791 he obtained from the British govern- 
ment a patent for a double-inclined plane, the 
object of which was to set aside the use of locks ; 
and in the same year he invented a mill for sawin" 
and polishing marble. He afterwards prepared 
plans for the construction of cast-iron aqueducts 
and bridges, and patented in England a machine 
for spinning iiax, a dredging-machine, and several 
boats. He was received as a civil engineer in 1795, 
and published a treatise advocating small canals. 
In 1797 he proceeded to Paris, where he remained 
for several years, devoting himself to new projects 
and inventions, amongst which was a submarine 
boat, intended to be used in torpedo warfare, but 
neither the French nor the British government, 
which he next tried, could be induced to take his 
invention up, although commissions were appointed 
in both c.ases to test its value. Having failed in 
this matter, he next tumed his attention to a 
subject that had occu])ied his mind as earlj' as 
1793— the application of steam to navigation. In 
1803 he launched on the Seine a small steamboat, 
which immediately sank ; but a trial-trip was 
made bj’ a second boat soon after, though without 
attaining any great speed. In 1806 he returned to 
New York and puisued his experiments there. He 
perfected his Torpedo (q.v.) system, though it was 
never aotuallj' adopted ; and in 1807 he launched a 
steam-vessel upon the Hudson, which made a 
successful start on the 11th August, and accom- 
plished the voyage up the river (of nearly 150 
miles) to Albany in thirty-two hours. From this 
period steamers (for the construction of which 
Fulton received a patent from the legislature) 
came into pretty general use upon the rivers of 
the United .States. Although Fulton was by no 
means the first to apply steam to navigation, yet 
he was the first to applj' it with any degree of 
practical success (see .Steaji-navigatio^I ). His 
reputation was now firmly established, and he was 
einployed bi’ the United States government in the 
execution of various projects with reference to 
canals and other works. In 1814 he obtained the 
assent of the legislature to construct a steam 
war-ship, which was launched in the following year, 
but never tested in warfare. Though the laboui-s 
of Fulton were attended with such groat success, 
various lawsuits in which he was engaged in refer- 
ence to the use of some of his patents Irept liim in . 
constant anxiety and tended to shorten his days. 
He died at New York, 24th Febniary 1815. See 
his Life by Golden (New York, 1817); Robert 
Fulton and Steam Navigation, by Thos. W. Knox 
(1886). 

Fnm, or, more properly, FuNG, the Chinese 
I iKcmx, one_ of the four symbolical animals sup- 
poseu to preside over the destinies of tlie Chinese 
empire. _ Its appearance indicates <an age of uni- 
versal virtue, the influence of which has extended 
throughout creation. It is supposed to have the 
forepart of ,a goose, hind-quartei's of a stag, neck of 
a snake, fish .s t.ail, fowl’s forehead, down of ,a duck, 
diagons marks, the liack of a tortoise, face of a 
SM allow, .and beak of a cock, with, claws and 
fe.athers of various colours, red crest, and golden 
the East cubits high, and comes from 

Fumage. See Hearth-moxev. 








FuinariaceaJ, an order of dicotyledonous 
herbs, allied to Papaveracese, of which they may 
be regarded as speci- • . ^ 

alised forms. There 
are about a hnndi-ed ' ^ ■ A 

species, mostly palre- j 

arctic, and .mostly 
weeds, but some of 

great beauty (see . 

Dicentra). Seveinl 

species of Funiaria j)| 

and Coiydalis are jj 

natives of Britain. 'I „ , 

The Common Fumi-..^i£^ | do.&M 

tor 5 ' {Fitmaria offici- 

nalis) is a very com- . . '■ ‘ 

mon annual weed in ^ ^ .. ' ' 

gardens and corn- ' 

lields, rank, yet of 

rather delicate and , 

beautiful appe.arance, t- 

and easily extirpated. 

It w.as formerly much 
employed in medi- 1.1 

cine, .as .also in dye- " 

ing, and as a source Common Fumitory 

■ of pot.ash. [Fitmaria officinalis). 

Fnmaric Acid, 

H..C 4 H 2 O 4 , occui's in many plants, especiallj' in 
Corydalis .and Fumitory. It is of interest from a 
chemical point of view as being isomeric with malic 
acid. 

Fumigation (Lat. fumigaiio, from fimnis, 
‘smoke’), the cleansing or medicating of the air of 
an apartment by means of vapours, employed chiefly 
for the purpose of detaching infectious poisons from 
clothing, furniture, &c. Slost of the methods of. 
fumig.ation formerly employed have little real value, 
.and are to be looked on chiefly as grateful to the 
senses, as, for instance, the burning of frankin- 
cense, camphor, &c. The really active processes ■ 
are noticed under the article Disinfectants. See 
also Deodorisers, Contagion, Infection, Germ 
Theory, Pastilles. 

Fiiiiaria, a genus of Mosses, of which one 
species common on old walls and dry barren soils, 
F. hygromctrica, is of particular interest on account 
of the hygrometric twisting of its fmit-stalk, 

Fiinclinl, the c,apital of the island of Madeira 
(q-v.), situated on the south side of the island; is, , 
in spite of its exposed harbour and unsatisfactoiy 
roacTstead, the chief port and commercial town 
of the island. Pop. 20,606. It attracts a few 
hundred visitors every year bj' the salubriousness 
of its clim.ate, and has a consumptive hospit.al, a 
cathedr.al, Anglic.an and Preshyterian churches, 
and an English club. 

Function, the technical term in physiology’ for 
the_ vital activity of organ, tissue, or cell. Thus 
it is the dominant function of the pancreas to 
secrete digestive juice, of a muscle to contract, 
of a sensory cell to receive and pass "on ex- 
tenial stimulus. The classification of the various 
functions or vital processes presents considerable 
difliculty, though it is easy enough roughly to 
catalogue the most important : ( 1 ) contractility 
(bymuscul.ar cells, tissues, .and organs); (2) irri- 
tability to sensory stimulus, transmission of neiTOUs 
stimulus, ‘automatic’ origin of nervous impulse 
(by sensory org.an.s, nerves, brain, &c.); (3) secre- 
tion and excretion (by glandular cells, or complexes 
of these); (4) respiration (by skin, gills, lungs, 
&C., or necessarily in every actively, living cell); 
(5) nutrition, digestion, assimilation (in the mani- 
fold ways in which the income of energy in the 
form of food is received and worked up into living 
matter). Somewhat apart from these, and of more 
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periodic occurrence, are the great processes of phenomena may be thus arranged in diagrammatic 
growth and reproduction. Or the various vital fashion : 

Sensory and Nen'ous. 

. Mnscular or Contractile. \ 

/ r Glandular or Secretory, \ tel 

- 1 \ 


Digestion. / 


Eeception of Food./ 


Storage of 
reserve 
products. 


Excretory. 


Y Excre' 
Storage of 
waste 
products. 


Respiration. 

Income. Expenditure. 

Growth. Reproduction. 


Exit of waste 
products, 
heat, &c. 


' In a single-celled organism, such as an Amoeba, 
all the vital processes take place within narrow 
limits, and just because of the simplicity of struc- 
ture there must be gi'eat complexity of function 
compared with what occurs in a single cell of one 
of the higher organisms. For here division of 
labour is possible, and in the different cells special 
functions predominate over the others. Thus, a 
muscle-cell is contractile but not strictly nervous, 
and a glandular cell is secretory without being 
definitely contractile. 'With the division of labour 
and resultant complexity of structure in a higher 
organism, various functions appear which are only 
foreshadowed in a protozoon. Such, for instance, is 
the circulatory function, establishing nutritive and 
respiratory communication between the distant 
parts. But such a multiple process can readily be 
seen to be the sum of several more fundamental 
functions. It must also be noted that, while a 
cell, tissue, or organ may have one dominant func- 
tion, it may at tlie same time retain several sub- 
functions. 

Another fact of general importa,nce is the change 
of function which may be exhibited by the same 
organ in the coui-se of its history— that is to say, 
through an ascending series of animals, or even in 
the development of an individual. Thus, what is 
a mere bladder, of little apparent account, near the 
hind end of a frog’s gut, becomes the respiratory 
and sometimes nutritive Allantois ( q. v. ) of reptile 
and bird, and an important part of the Placenta 
(q.v.) in placental mammals. The importance^ of 
this in relation to the general theory of evolution 
has been emphasised by Dohrn in what he teiTOS 
the principle of functional change. 

Fundamentally, the functions of organs, the 
properties of tissues, the activities of cells, are 
reducible to chemical changes in the living matter 
or protoplasm. To the constant change in the 
protoplasm the general term ‘ metabolism ’ is ap- 
plied, while this is again subdivided into processes 
of upbuilding, construction, chemical synthesis, or 
‘anaoolism,’ and reverse processes of down-break- 
ing, chemical disraption, or ‘ katabolisra.’ See 
Amgsba, Biology, Cell, Physiology, Proto- 
plasm, and the various functions. Digestion, 
&o. — ^In speaking of disease, ‘functional’ is opposed 
to ‘ organic.’ 

Function# When two quantities are so related 
that a cliange in the one produces a corresponding 
change in the other, the latter is termed a function 
of the former. For example, the area of a triangle 
is a function of the base, since the area decreases or 
increases with the deci'ease or increase of the base, 
the altitude remaining unchanged. Again, if ii = 
ax- -P hx -P c, where a, h, and c are con.stant 
quantities, and u and x variables ; then ti is said to 
be a function of x, since, bj' assigning to x a series 
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of different values, a corresponding series of values 
of u is_ obtained, showing its dependence on the 
value given to x. Moreover, for this reason, x is 
termed the independent, the dependent variable. 
There may be more than one independent variable 
— e.g. the area of a triangle depends on its altitude 
and its base, and is thus a function of two vari- 
ables. Functionalit 3 ', in algebra, is denoted by the 
letters F, f, 0, 0] &c. Thus, that n is a function 
of X maj’ be denoted by the equation u = F{x); or, 
if the value of u depends on more than one variable, 
say upon x, y, and z, then by u = F(x, y, z). 

Functions are primarily classified as algebraical 
or transcendental. The former include onlytliose 
functions which may be expressed in a finite 
ntimbei’ of terms, involving onlj' the elementaiy 
algebraical _ operations of addition, subtraction, 
multiplication, division, and root extraction. Several 
terms are emploj'ed to denote the particular nature 
of such functions. A rational function is one in 
which there are no fractional poweis of the variable 
or variables ; integral functions do not include the 
operation of division in anj' of their terms ; a homo- 
geneous function is one in which the terms are all of 
the same degiee — i.e. the sum of the indices of the 
variables in each term is the same for every term. 
For example, 

X* -P x?y -p xy -P xif -P y* 

is a rational, integral, homogeneous function of the j 
fourth degree in x and y. Transcendental functions 
are those which cannot be expressed in a finite 
number of terms; the principal types are (1) the 
exponential function e^, and its inverse, log x; 
(2) the circular functions, such as sin x, cos x, 
tan X, &c., and their respective inverees, sin '^x, 
cos -^x, tan At, &c. 

Functions are also distinguished as contimwns or 
discontimmis. Any function is said to be continu- 
ous when an infinite]}' small change in the value of 
the independent variable produces only an infinite!}' 
small change in the dependent variable ; and to be 
discontinuous when an infinitely small change in 
the independent variable makes a change in the 
dependent variable either finite or infinitely gi-eat. 
All purely algebraic expressions are continuous 
functions ; as are also such transcendental functions 
as £*, log X, sin x, cos x. 

Jldj-monic or periodic functions are those whose 
values fluctuate regularly between certain assigned 
limits, passing through all their possible values, 
while the independent variable changes by a certain 
amount known as the period. Sucli functions are 
of great importance in the theoiy of sound, as well 
as in many other branches of mathematical physics. 
Their essential feature is that, if /(x) be a periodic 
function whose period is a, then f(x -p \a) = 
f(x - ia), for all values of x. 
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The term derived function is used to denote the 
successive coefficients of the powers of h in the 
expansion oi f(x + h), where h is an increment oi 
x. If X becomes x + h, then /(k) changes to 
f(x + h), and it may be shown tliat f{x + A) — 
y(x) ■i-nx)h +/"(a:)/r + /"'(xW + f[x), 

f"{x), f"(x), &c. are the first, second, third, _ixc. 
derived functions of f(x)j It is tlie primary object 
of the differential calculus to find the value of these 
for different kinds of functions! 

Fund, Sinking. See Sinking Fund. 

Fundi, or Fdndungi (Paspalum exile), a kind 
of gi-ain allied to the millets, much cultivated in the 
west of iWrica. See JIillet, Paspaluji. 

Funds. See National Dedt. . 

Fundy, Bay op, an arm of the Atlantic, separat- 
ing Nova Scotia from New Bninswick, and branch- 
ing at its head into two inlets, Chignecto Bay and 
Minas Basin, which are separated by naiTow necks 
of land from the Gulf of St Lawrence. It has an 
extreme breadth of 45 miles and a length up to 
Chignecto Bay of 140 miles; it receives the St John, 
the principal river of New Bninswick, and tlie St 
Croix, which separates that province from Maine. 
Tlie navigation is rendered perilous by the tides, 
which rush in with impetuous force, rising rapidly 
from 60 to 70 feet. 

Fiincn, or Fuhnen (Dan. Fyen), the largest of 
the Danish islands after Zealand, is separated from 
Sleswick and Jutland on the W. by the Little Belt, 
and from Zealand on the E. by the Great Belt. 
IVith the islands of Langeland, Aro, Taasinge, &c., 
it forms the two administrative districts of Odense 
and Svendborg. Area of FUnen, 1135 sq. m. ; pop. 
( 1880) 206,528. The coast is for the most part fiat 
and sandy ; on the north it is indented by the deep 
Odense Fjord. The interior is flat, except towards 
the south and west, where there is a range of hills 
rising to about 420 feet. The land, which is well 
watered by several small streams, is fniitful and 
well cultivated, producing abundant crops of cereals. 
Barley, oats, buckwheat, rye, flax, hemp, honey, 
liorees, and a fine breed of homed cattle are ex- 


Fuiieral Rites, the customs attending the 
burial or other disposal of the bodies of the dead, 
the various practical methods of which are discussed 
under the article Bukial. These ceremonies of 
course yaiy^ ivith the method preferred, whether of 
burial in the earth, exposure upon the tops of trees 
Md towers as practised by the Parsees, or of burning 
in the usage of the ancient Greeks and later also 
the Romans. The effect of Christianity was to add 
a new sanctity to the body from the belief in its 
resuiTection in a glorified form, hence the burial in 
places specially set apart for that purpose with 
more or less elaborate religious ceremonies, the 
washing, anointing, stretching, and .swathing of 
the body in white robes ( once in England only in 
woollens), the strewing of the coffin with palms 
and rosemaiy latlier than cypress, and its position 
in the gi-ave -with face upward and feet to the east, 
towards the second coming of the Lord. Nowadays 
in Bntain and America there are few distinctive 
customs beyond the religion.s rites, the wearinf 
of black ^ a mourning colour, and the acconu 
panyin^g the body to the grave, expressive of 
respect; but formerly many customs were in 
use, as the ringing of the passing bell to drive off 
demons who might be in waiting for the newly- 
released soul ; the constant watching with the 
dead betwixt death and burial— the lylewcdce— 
once universal, and still surviving, with degi-adinc 
circumstances and without meaning, in the Irish 


wake; setting a plate of salt upon the breast of. 
the bod)' and lighted candles at its head ; and the 
serving of profuse repasts of meat and drink to all 
and sundry, as well as special doles of food and 
clothing to the poor. Aubrey in his Bemainesfof 
Gentilisme and Judaisme tells us of a singular 
custom as having been formerly practised in Here- 
fordshire, of a man eating a loaf of bread and 
drinking a bowl of beer over a dead body, and 
thereby symbolically taking upon himself the sins 
of the deceased. The analogy is obvious between 
the sin-eater and the scapegoat of the ancient 
Jewish Day of Atonement. 

Funeral rites symbolise affection and respect for 
the deceased and grief, for his loss, or they may be 
attempts to deprecate the ill-will of a noiv power- 
ful ghost. The belief in. the continuance of life 
beyond the grave is a universal human possession, 
and most savages attach ghost-souls also to animals 
and even inanimate objects, which may accompany 
the souls of men into the spirit-world as in life. 
Hence the meaning of the North American Indians 
burying bow and arrow with the dead, the old 
Norse warrior, having his hoi-se and arniour laid 
beside liim in his barrow, the Hindu widow’s in- 
veter.ate desire to be burnt herself to death together 
with lier husband’s body, the head-hunting of_ the 
Dyaks in order that a man may not be unprovided 
with slaves after his death, the burying of money 
together witli the coipse and even the oboliis for 
Charon’s fee among the ancient Greeks, as well as 
such a survival as our own leading the troopers 
horse behind his master’s bier instead of butj'ing 
him in his grave. 

The funeral rites of the ancient Egyptians were 
most elaborate, but it is scarcely safe to claim their 
preference for embalming as conclusive proof of 
their belief in a resurrection of the body, as they 
embalmed animals as well as men, and did not 
pre.serve some of the most important internal parts 
of the human bodies they embalmed. 

See the articles Ancestob wohship, Bdei-vl, Egypt, 
and Esibamiixo ; for the religious significance of funeral 
rites in Herbert Spencer’s theory of religion, his Priri: 
ciplcs of Sociology, but for a safer guide to interpretation, 
Tyler’s Primitive Culture (vol. ii.); also for the facts, 
Feydeau, Mist, gentrale des Usages funebres ct des sepul- 
tures dcs Peuples anciens (3 vols, Paris, 1858) ; Do Guber- 
natis, Storia popolare degli usi funebri Indo-Europci 
(1873): Tegg, The Last Act (1876); and Sonntag, Pie 
Todtenbestattung (1878). 

Funeral Expenses, in Law. If limited to 
the degree and quality of the deceased and the 
estate he has left, funeral expenses are a privileged 
debt, allowed before all other debts anti charges, 
both in England and Scotland. If the parties 
primarily liable neglect the duty of giving decent , 
burial to the dead, a stranger may do so, and claim 
reimbui-sement out of his effects. In Scotland it is 
held that moderate and suitable mourning for the 
widow and such of the children of the deceased as 
were present at the funeral is a valid charge ; but 
the reveree is the case in England, it having been 
decided that the widow has no claim for mourn- 
ing either against the executor or the creditors of 
her husband. 

Filiifhaiis, a suburb of Vienna 'lying SW. of 
the city_. Pop. (1880) 39,967, principally engaged 
in weaving, wood-tuming, and building. 

Fiinfkirclien (‘Five Churches,’ from five 
mosques built during the Turkish occupation, in 
the 16tli century; Hungarian, Pecs), a free town of 
Hungary, capital of the county of Baranya, on the 
'ine-clad southeni slope of the Mecsek INIountains, , 
139 miles S. by W. of Pesth by rail. Its bishopric 
was founded in 1009, and it is one of the oldest, as 
well ^ one of the most pleasantly situated and 
beautiful towns of Hungaiy. It formerly possessed 
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a university. The most important of its buildings 
are the "Romanesque catheclral (1136), the bishop’s 
palace, the town-house and hospital, and tlie 
county buildings. Its manufactures include leather, 
woollens and flannels, oil, brandy and liqueurs, and 
a famed majolica ware ; it produces wine, fruit, 
and tobacco, and has coal-mines and marble- 
quarries, and a flourishing trade in hogs and gall- 
nuts. Pop. (1881) 28,801. 

Fnngi< The early botanists ‘considered the 
fungi' to he lusus ncitiirm and no plants at all,’ 
and regarded their strange and fitful appearance 
without flower or apparent seed as the strongest 
argument for spontaneous generation. The bland 
wholesomeness of some, yet frightful poisonousness 
or destructiveness of many others, with their con- 
sequent world-old association witli that cnide and 
fanciful pharmacy in which ancient medicine and 
witchcraft were so inseparably intermingled, not a 
little enhanced these inj’steries. Hence, although 
in Sterbeeck’s Thcatnmi Fuiigonwi (1675), thefii-st 
published book entirely devoted to cryptogamic 
plants, there is an excellent account and many 
figures of fungi, it was not, and indeed could not 
be, until after that primary task of natural science 
initiated by Linnrons — the compilation of the ‘ Sys- 
tem of Nature,’ the orderly descriptive catalogue of 
natural things — had made considerable progress in 
almost all other directions, that its chapter dealing 
with the fungi was fully commenced. From about 
1780 onwards we have illustrated cryptogamic 
floras essentially of the modem type, which not 
only soon reached tolerable completeness for the 
more obvious forms, but with the introduction and 
improvement of the microscope even made rapid 
progress with that description of the multifarious 
minor forms which is even now far from ended. It 
thus became known that some were produced from 
reproductive cells or spores, just like a plant from 
its seed; hence for this Linneau school, whose central 
monument is the works of Fries, each new form 
was, naturally enough, simply a new species to be 
described. The identification, howevei-, of the 
fern and its prothallus (see Feeus) as phases of a 
single life-history, and the thorough reinterpreta- 
tion of the higher cryptogams and their unification 
with the flowering plants thereupon effected by 
Hofmeister, naturally gave a fresh impetus to the 
study of the remaining lower groups of algre and 
fungi. For fungi, this new movement was headed 
by Tulasne, who from 1851 onwards showed that 
many of the different form -species hitherto described 
were actually nothing more than the phases of .a 
single protean life-history. Tulasne essentially 
relied upon the actual anatomical continuity of 
different adult forms, upon finding^ reprodncti\-e 
structures hitherto regarded as specifically distinct 
on one and the same vegetative body or mycelium ; 
while De Bary confirmed and extended these results 
by the complementary method of cultivation from 
the spore. Tulasne’s new doctrine of ‘ the pleomor- 
phism of the fungi ’ aroused stonns of controversy ; 
but the bigoted conservatism of the systeniatists in 
the defence of their results, and the exaggerated 
speculation and practical blundering of the younger 
school in the reinterpretation of them, gradually sub- 
sided as the just claims of each obtained mutual 
recognition ; and thanks to many workers, but 
especially to the exact laboure of lie Baiy and his 
many pupils, the classification and morphology of 
fungi have thereafter been in harmonious progre.ss. 

It was long before any satisfactoiy definition of 
fungi was possible, their 'association with algre 
(themselves scarcely better known) at firet_ resting 
merely upon the negative characters which ex- 
cluded both from the higher plants. Their physio- 
logical peculiarities, however, were more apparent ; 
and their definition as a ‘natural order’ (or, as it 


gradually appeared, a vast class) was accepted as 
‘embracing all Thallophytes which do not vege- 
tate by means of intrinsic chlorophyll.’ The pro- 
•gress of research demonstrated the remote dis- 
tinctness of some types of these from others, and 
the intimate relationship of certain fungi to parti- 
cular algaj of which they .seemed to be merely the 
colourless forms._ Hence it was argued, especially 
by the phj^siologist Sachs, that such forms were no 
more entitled to separate classification apart from 
the algiB than were the veiy various types of 
flowering plants — e.g. dodder and broom-rape — 
which merdy agree in having lost their chlorophyll 
through para.sitism, apart from the ordinary green 
plants to which they are re.spectively akin. Aban- 
doning, then, the physiology of the vegetative 
system, he proposed a classification of the algaj 
and fungi according to their degree of reproductive 
development (see ALGiE). This was, however, 
going too far, and sj-steniatists have returned to 
the more conservative proposals of De Baiy, who 
excludes entirely from tlie fungi the Bacteria (q.v.) 
and the Myxomycetes, and, while recognising 
that certain fungi are doubtless merely the colour- 
less representatives of particular algal groups, yet 
vastly simplifies the subject by insisting upon ‘ an 
Ascomycetous series or main series of fungi,’ albeit 
with more or less doubtfully related outlying foniis. 

At the outset of this great series are usually 
described two orders (sometimes united as Ooniy- 
cetes), both closely related in vegetative and repro- 
ductive type to such simple amce as Vaucheria 
(see_ Alg^). These are the Peronosporea?, in- 
cluding such well-knomi moulds of living plants 
as Phytoplithora infestans (Potato Disease, q.v.), 
Cystopus candidvs ( White Rust of cniciferous 
plants), also Pythiuni and Peronospora. The 
allied Saprolegnia (see S.4.L3ION) gives its name to 
the other family. 

Of the Zygomycetes the commonest type is 
Mucor vuiccdo, the common white mould of dead 



Fig. 1. — Wliite Mould [Mucor mucedo): 
a, ripe sporangium with few spores represented to show internal 
septum ingrown as columella; t, beginning of conjugation 
between two adjacent hyplim ; c, d, e, later stages of tlie pro- 
cess ; /, gennination of fhe thick- walled resting spore, with 
short a'egetative and immediate reproductive hypha. 

organic matter, particularly horse-dung, a foim 
easily cultivated and in eveiy way peculiarl}' suit- 
able for beginning the study of fungolog\^ Start- 
ing with a spore, this germinates into a filament or 
hijp/ia, which remains unicellular like that of the 
preceding forms, and glows and branches rapidly 
through the nutrient material or solution, the 
whole giowth of liyphte being teimed the myedimn. 
Soon erect hyplue begin to bud from tlie older 
hyphm of the mycelium ; the tips of these enlarge 
into spherical heads, which become separated off as 
distinct cells, the future sporangium, by a partition 
which grows, however, inwards, into the interior of 
the enlarging spherical head, as the colvmella. The 
protoplasm of the sporangium is meantime dividing 
into a multitude of tiny cells, which surround 
themselves with cell- walls as spores, while the 
mineral waste products of this active change are 
deposited in the common sporangial wall, rendering 
it exceedingly brittle. This readily breaks, scatter- 
ing the spores, which immediately recommence the 
same development. 

Sooner or later, however, a more evolved process 
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of reproduction is needed, and tvo adjacent liyplire 
conjugate ]nuch as in Spirogyra (see lig. 1, 6— e, and 
Ai.GiE, fig. 4). The resultant zygospore after a 
period of rest germinates with only a rudimentary 
mycelium, and , immediately reproduces the char- 
acteristic asexual sporangium. Empusa, of winch 
E. musccB is largely fatal to house-flies in autumn, 
is the tj'pe of the analogous order Entomophthoreie. 
The Chytridiacere are an order of minute fungi of 
which the life-history is fundamentally similar to 
tliat of the Protococcaceaj among algre. 

The Ustilagineas are a large_ family,_ parasitic 
on phanerogamous plants. Their mycelium rami- 
fies through the intercellular spaces of the host, and 
forms also densely-woven masses of spore-hearing 
hyphre, which show various degrees of difierentia- 
tion as comjiottnd sporophorcs, so foreshadowing 
those of higher fungi. These spores produce a 
short mycelium, of which the branches conjugate 
in pairs, while the new nij'celia thereafter arising 
re-enter the plant and in time produce new asexual 
spores. Some are formidable pests of agi-icul- 
ture (Ustilago, Tilletia). 

Ascojivcetes proper. — Tlie mycelium is always 
composed of multicellular liyplue, which in the 
higher forms interweave into the stroma or thallus, 
which assumes various characteristic forms and 
bears the sliort reproductive hyptne, which in turn 
bear the spore-mother cells or asci. Tiiese are 
usually tubular, and on reaching full size their 
protoplasm collects at the top, and the nucleus 
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Fig. 2. — Peziza. Fig, 2a. — Yeast 

a, asci, witli barren filaments (SaccUaromyccs cercvisi<^)i 
( pawphyses ) ; V, section of ^4, n, b, c, a, early stages of l)ud- 
fructitication surface jug; e.lnterstiiges; B, starved 

ium); c, for tlie yeast cell, dividing at a to 


divides repeatedly, usually producing eight nuclei, 
which collect protoplasm around them, and, develop- 
ing cell-walls, become perfect ascosporcs. In all save 
a few of the lowest forms (Eremascus, Exoascus, 
&c., which are accordingly grouped as Gymnoasci) 
the fructification is in distinctly developed sporo- 
carps. In these, besides the ascogenous hyphfc 
with their asci, there is an envelope derived from 
distinct hyphm of tlie stroma, which also send in 
amongst the asci a multitude of barren filaments, 
the pamphyses. The aggregate of asci and para- 
miyses is termed the hymenium (see fig. 2, a, b) 
Tulasne and De Bavy have sliown with tolerable 
certainty (despite the doubts of Van Tieghem and 
Biefeld) that the whole fructification arises in 
'=oni"S'^tion of similar l.ypbte 
in the lovest forms (Eremascus), or the sexual 

I'igher forms (e.g. 

A brief systematic enumeration of the orders 
hrloZufservkef Ascomyceteswill 


(ij Gi/nuioascf.— Asci not forming definite' sporo- 
carps with envelope (Eremascus, Exoascus). ‘ 

(2) Discmnycetcs (800 species). — Sporocarp with 
envelope, but hymeiiiuni completely , uncoi'ered, at 
least at maturity. The most important genus is 
Peziza, of which the shallow cup-like sporocarp 
is open from the beginning, though in the allied- 
Ascobolus the envelope encloses the liymeniniu 
during development and bursts, scattering the 
spores. Bulgaria resembles this, but is gelatinous. 
In Dermatla tlie cup is leathery or horny. In 
Stictis the hymenium is almost witlidraira into 
the stroma, while in Pliacidium the sporocaip only 
breaks out and opens when ripe. In a second 
but less important family the sporocarps are 
leathery and black, elliptical, linear, or winding ; 
of these Hysteiim the commonest is Bhytisma 
accrinum, which forms the large black spots that 
appear upon almost every leaf of the common 
maple towards autumn. The Helvellacei represent 
an opposite type of development ; the large spbro- 
carps are stalked, with club or hat shaped liymenia, 
open and uncovered by the envelope from the be- 
ginning. Many are important as esculent, notably 
the morelB (Morchclla esculoitu, dcliciosa, &c.), also 
Hclvclla cscnlcnta. The mycelium of Baslena 
hypogwa, found on dead and diseased vine-roots, 
is the ‘ pourridib de la vigne ’ of wine-growers. 

Among the Disconiycetes the life-liistoiy is often 
rendered more complex by the mj'celium constrict- 
ing oil’ acrosyiores from the tips of erect filaments, 
these acrosp'oves readily rCTvoducing the mycelium. 
This stage of Peziza FiicJceltana was fonuerly 
known as Botryiis cinerca'; and many other aero- 
spore-hearing moulds still await similar identifica- ' 
tion. Vegetative hyphaj also frequently iiicenveaye 
into dense resting masses oi' sclerotia, as also in 
the species just named, and those may either re- 
develop acrospore-hearing hypliaj or (after a winter) 
give rise to true hymenial cups. Acrospores, too, 
may he developed either upon isolated hyphte or in 
pseudo-hymenial groups, wliicli may he open or 
flask -shaped (^yc?;?Vffn ). Nor are the many possi- 
bilities of ‘ jdeomorphic ’ variation thus opened up 
by any means confined to the Disconiycetes. 

(3) Pyrenomycetes. — This is a large order of small 
and inconspicuous fungi, in all respects represent- ' 
ing a fm-tiier differentiation of the Discomycete 
*3'Pe, primarilj' in the deepening of the shallow 
cup-shaped hymenium into a deep flask with minute 
apical opening {pcrithccmm), hut also in a more 
varied development — the most extreme among fungi 
— of pleomorphism or alternation of generations. 
The number of species is hence veiy uncertain. 
Besides the important Ergot { Claviceps purpurea, 
see Ergot), and its curious ally Cordyeep.s, which 
attacks caterpillars, moths, wasps, &c., with its 
fructification, thus forming the extraordinary'' 

‘ animal -plants ' and_ ‘vegetating insects’ which 
so perplexed the early naturalists, any of the 
common forms into -which the old (and once all- 
comprehensive) genus Sphmria has been broken 
up will serve as type, conveniently Nectria, com- 
mon in red patches upon dead wood. Some form 
parxsitic patches within lichens. 

(4) Berispormeem. — In these the perithecia are 
comjiletely closed capsules which fall to pieces on 
ripening ; there are no paraphyses. The mycelium 
is thread-like, and acrospores are frequent. Of the 
100 species some are notable pests, witness Eiysiphe 
and others, commonly grouped as Mildew (q.v.), 
Oiclimn TiieJceri, a pestilent vine disease, &c. 
Ea.sily distingni.slied by the dark or inconspicuous 
mycelium are the species of Fuinago. ' To this 
gi'oup also belongs Eurotium, of which the com- 
mon Bread Mould (E. Aspergillus-glancus) is a 
tjqie commonly put before the botanical student, 
from the comparative facility with whicli the sexual 
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process, -which sets in after prolonged multiplication 
by acrospores, can be observed, -with its resultant 
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Basidiomycetes.— We now come to the Basidio- 
mycetes proper, wliich derive their name from the 
hasidia which segment off or ‘abjoint’ the spores 
(fig. 4, d). These are usually non-parasitic and 
have generally large and well-developed sporocarps ; 
they are divided into two main gi-oups. 

A. Hymenomycetes. — Hymenium exposed upon 
the surface of the sporocarp. 

(a) Gelatinous with hasidia each 
bearing only one spore, often arising laterally— 
Auricularia (Jew’s Ear), Tremella (q.v.). 

(b) Hymenomycctcs 2 n'opcr, not gelatinous, two to 
six spores arising on each basidium (fig. 4, a—d). 


Fig. 3. — Eurotium Aspergillus-glauous : 
a, a germination of spore in three iihases ; a', head of reproduc- 
tive hyplue-bearing spores; h, c, appearance of conjugating 
filaments ; d, c, growth of enveloping coat, complete in f; p, 
first appearance of asci (two buds) ; /i, a ripe ascus ; t, spores 
lying loose and ready to be set free. 

development of the perithecium and its asci (see 
fig. 3). 

( 5 ) Tuheracei. — In this group, as in the preceding, 
the hymenium is permanently without external 
opening, but the chambers become narrow, coiled, 
and branched, and the whole complex sporocarp 
thus attains an extreme complexity. Most are 
subterranean, and are best represented by the 
important genus Tuber (see Truffle). With this 
(or sometimes in the last group near Elapho- 
niyces) is to be reckoned the very common mould 
of jam, bread, &c. (Penicilliwn glancmn)-, it rarely, 
however, attains full development beyond the acro- 
spore-bearing form. 

(6) Lichcnes. — As the majority of lichen-forming 
fungi belong to the Ascom 3 'cetes, the lichens are 
very commonly now described under this head by 
recent writers. Yet not only the time-honoured 
distinctness of this group, but its remarkable 
variety and interest make separate treatment still 
expedient, hence see Lichens. 

jBesides the large number of forms in which the 
existence of an acrosporous phase as yet rests upon 
analogy alone, De Bary reckons as ‘ doubtful 
Ascomycetes’ such forms as Laboulbenia, Exoas- 
cus, and also the important species which excite 
alcoholic fermentations, Saccharomyces (fig. 2a). 
See Yeast, Fermentation. 

From forms in which the characteristic mode of 
reproduction of the Ascomj^cetes is only doubt- 
fully represented we readilj' pass to those in which 
it does not appear at all, but in which multiplication 
occurs only by acrospores or basidiospores, which 
may be of various forms. One group, however, 
we have to consider in which the sporocarp, here 
termed an cccidium, so closely resembles that of an 
Ascomj'cete as to induce De Bary and most writere 
to reckon it with these rather than with the folloiv- 
ing series. 

' (7) The Urcdlncce or AEcidiomyeetes. — These are 
the Rust fungi, a remarkable series of parpitic 
moulds, fonnerly associated with the Ustilaginem, 
which they somewhat resemble in habit, but from 
which they differ in structure and life-histoiy. The 
alternation of generations is remarkably complete 
and well differentiated, the different forms having 
constantly been reckoned in distinct genera, which 
are as yet by no means fully criticised. The most 
familiar case is that of the Rust of wheat (Ptiecinia 
qraminis), in which the generation found on the 
barberiy was described as JEcidivm herbcridis. 
Other important forms are knoum as Uredosv. &c.; 
to this group is also reckoned the coffee disease 
of Cejdon, Hcmiloia vastatrix. The life-history 
of the group will be understood by reference to 
Rust. 










Fig. 4. 

I a, vertical section of an ■ ■ ’ ■ ' h, section of 

three ‘gills;’ c, sectic ing course of 

hyplue-bearing basiilia, , es ; (?, portion 

more highly magnified ; c, young Phallus ( Gasteroniycetes ) ; /, 
the same at moment of rupture of peridium ; ff, more fully 
opened (the same figure on a smaller scale). 

In the simplest forms the sporocarp is erect or 
branched, and bears a hymenium over its whole 
surface. Of this small group of ( 1 ) Clavarinei many 
. species of Clavaria are common. 

(2) In the allied Thelephorei the hymenium forms 
also a simple smooth surface, but is restricted either 
to the upper or under surface ; in the latter case the 
fungus may be sessile or stalked, and have a distinct 
‘hat’ or pileus (Thelephora, Stereum, &c.). 

(3) In the Hydnei the hymenium becomes differ- 
entiated in various irregular and discontinuous 
forms, which may be warty, bristlj% or comb-like. 

(4) In the Polyporei the hymenium is continuous, 
hut with many more or less tubular depressions. 
Here belong several important genera, notably 
Boletus (q.v.), Polj’ponis (see Amadou), Fistulina 
(q.v.) , as well as the pestilent Meridius lachry- 
nums (Diy Rot, q.v.). 

(5) In the immense group of Agaricini (1200 
European species) the series culminates, the hj'- 
menium being arranged in regular radiatin" lamelhe 
or gills. Most important of course is the genus 
Agaricus and IMushroom (q.v.), which is broken 
up into mnn 3 ’ subgenera (Amanita, Armillaria, 
&c.). Cortinarius, H 3 ’-grophorus, Russula, Lac- 
tarius, Coprinus, Cantharellus ( chantrelle ), Maras- 
mius are also important. Many of these are edible, 
othem again poisonous. 

B. Gasterojiycetes. — Here the spores arise 
quite as in Basidionycetes ; but the Inmienia are 
corapletel 3 ' enclosed within the fungus-bod 3 ’. Of this 
the outer la 3 ’er (iJcridium) becomes difl'erentiated 
from the deeper substance (alcba). Both layere 
may undergo very remarkable histological and 
anatomical modifications, and these clianges of 
ripening often result in the sudden acquirement of 
the most extraoiclinaiy forms. Hence, although the 
species are b 3 ’ no means so numerous (about 550), 
there are 70 genera. These are mostly large fungi, 
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often eclilile, at least in the young state ; few are 
positively poisonous. ^ 

(1) Of the mostly subterranean and truffle- like 

Hvmenogastrei, one genus, Gautiera, aflords an 
interesting transition from the Hymenomyeetes, 
its hymenial depressions remaining open and un- 
covered by any differentiated peridium. In the 
remaining types ( Hymenogaster, &c.) the gleha 
contains manj' closed internal hymenial chambere, 
but remains continuous until the simple peridial 
coat. . 

(2) The Scleroderinei differ little from the pre- 
ceding, save in the more differentiated peridium, 
from which the gleha dries away in a brittle net- 
work, lining the chambers, which become filled uith 
spores. Scleroderma vidqarc is sometimes used as 
an adulterant of truffles, but is commonly regarded 
as inedible. 

(3) In the simplest Lycoperdinei or puff-balls 
the gleha may remain unchanibered, but tlie tissue 
of the gleba usually breaks up into a woolly mass 
of dried hyphaa ; hence the peridiiini when broken 
on ripening discloses a dusty mass of threads and 
spores (Lycoperdon, Boinsta), See Puff-ball. 

(4) In another series, the Phalloidei in the 
widest sense, we have a very singular series of forms. 
This begins with the simple earth-star (Geaster), 
which is essentially a puff-ball with outer and inner 
peridium, of which the outer opens into radiating 
lobes. In Batarrea, the gleba, covered with the 
inner peridium, becomes raised upon a long stalk ; in 
Phallus ( see fig. 4, c,f, g ) the outer peridium, fibrous 
outside, becomes gelatinous within, while the stalk 
pushes the gleba through the inner peridium also, 
as a naked cap fi'om which the spores drop awaj’ ; 
while in Clathrus it is the inner peridium which 
expands as a large network. 

(5) In the last series, that of Nidulariei, the 
external peridium opens, disclosing several separate 
‘ peridioles,’ each containing a hymenial tissue, 
which breaks down into a mass of spores. These 
a.re the ‘ bird’s-nest fungi’ (Cyathus, Nidularia, 
&c.). The origin of the Gasteromycete sporoearp 
from its mycelium appeal’s to be without any 
sexual process, but by a process of direct growth' and 
differentiation of an upgi-owtli upon its mycelium. 
In Hymenomj'cetes a sexual process has been some- 
times described, but not with absolute certainty. 
We know, however, how constantly the abundant 
nutrition of an organism leads to the relapse from 
sexual to asexual multiplication. 

As an appendix to this outline of classification, 
it is necessary to note that we not unfrequently 
find sterile mycelium forms, to which any definite 
systematic position frequently cannot be given. 
Such are, for instance, the well-known Bacodimn 
ccllarc of wine-cellars. Tliere has been much dis- 
pute over the nature of the complex strands of 
Rhizomorpha, now regarded as belonging for the 
most part to Agariciis mcUeiis, while the old genus 
Sclerotium has long been recognised a.s a resting 
state of many diverse forms— e.g. Ergot. 

Germination. — ^IMost spores are capable of im- 
mediate gennination: such are most acrospores 
(gonidm ), almo.st all acrospores, and most spores of 
. Hymenomyeetes. Some, however, require a period 
01 rest : such are most oospores, zygospores, whiter 
spores, _ &c. Altliongli some spores perish almost 
immediately, many others exhibit considerable 
powers of resistance to heat, cold, drought, &c.; 
those of some moulds have been germinated from 
herbanum specimens three to ten veare old. For 
*’• reasonable temperature, 

aijing with the species, with supply of oxygen 
and moisture ; nutritive matter may also be n'eces- 
bnn'n ®l’otes, liowevcr, have never a.s vet 

„ if m®*’ f germinate at all, notably those 
of the tiuflle and some other Ascoraycetes, of most 


Gasteroinycctes, and of a few Hymenomyeetes, 
incliidiug'evcn the comiiion mushroom. 

Nutrition and Mode of Life. — The characteristic 
absence of chlorophyll renders the fungus unable 
to decompo.se carbonic anhydride. Hence it nnist 
depend upon organic compounds already formed. 
Almost any soluble carbon compound, not toO 
poisonous or too fully oxidised {such as formic 
or oxalic acid, urea, &c.), will, however, serve for 
this, and similarly with most nitrogen compounds, 
even urea. The constituents of the ash can also be 
obtained from a wide lange of substances. ,Peni- 
cillinm grows best in a solution of proteid (peptone) 
and sugar, yet can be grown, of course with 
diminishing vigour, upon a whole series of poorer 
solutions, down to ammonium acetate. All of 
course give oft’ carbonic acid in respiration, and a 
few are remarkably phosphoiescent. 

Such facts help iis more clearly to understand the 
wide range of habitat presented not only by the' 
different members of the group, but by the , same 
species. Those fungi which normally^ obtain their 
organic matter from the dead organic matter of 
decaying bodies are termed saprophytes, while 
those which obtain them from living plants or 
animals are termed qmrasites. The former is doubt- 
less to be regarded as the primary' state of things, 
and includes the great majority of fungi, yet many 
normal saprophytes exhibit ‘facultative parasit- 
ism,’ and convei-sely normal parasites may exhibit 
‘facultative saprophytism.’ Manj' saprophytes re- 
quire a specific substratum — e.g. dung, feathers, &c. 
—just as man 3 ' parasite.? have onl^' a single host ; 
others again have a vciy wide range of habitat. 
Tlie chemical effects of tlie gi’owth of fungi, with 
which, for physiological purposes, we maj' also 
reckon the Bacteria (q.v.), upon organic substances 
are outlined under Feesientatiok and Putre- 
faction. The relation of specific parasites to 
their hosts, besides mention in the various special 
articles, such as Ergot, liliLDEW, and Rust, is 
more generally treated under Plants (Diseases 
OF) and Parasitism; the pathological bearings 
come under Germ Theory and Pathology. That 
remarkable adjustment of fungus and host which , 
rises bej'ond the pathological level into the healtln' 
and permanent mutual adaptation known as sym- 
biosis is described, for the association of fungus 
and alga, under Lichens, and for that of fungus- 
mj-celia ■\\'ith the roots of jftianerogamous trees, the 
.so-called Mjxorhiza, under Root. 

Uses of Fungi. — Of species used in medicine, the 
onlj' one now of iniportance is Ergot (q.v.): the 
narcotic use of the Siberian fungus has also been 
described under Amanita. Amadou (q.v.) and 
Moxa (q.v.) are old sources of tinder, and Fohj- 
poms sqnamosns, cut in slices, was much used for 
razor-strops. But the chief use of fungi is for food, 
and in the manufacture of Ketchup (q.v.). 

Although few fungi are used as food, and niost 
poimlarlj’ regarded as poisonous, .the positivelj' 
dangerous species are reallj- bj' no means vn-y 
numerous. Yet the risks of incautious gathering 
must not be underatated, since not onlj' are some 
edible fungi liable to be confounded with poisonous 
forms, but some normalh' wholesome forms acquire 
poisonous properties under particular circumstances, 
although whether this be due to definite variation 
or to the chemical changes of incipient decomposition 
remains doubtful. Hence our common mushroom 
is excluded from the Italian markets. There is no 
certain rule which can supersede the need of e.x- 
perience and caution in discriminating wholesome 
from unwholesome form.s, the poinilar neliefs — e.g. 
that the latter onR- will discolour a silver spoon if 
stirred with it while being cooked, or that they are 
more readih* deliquescent — ^being without founda- 
tion. Nor does colour or odour afford anv certain 
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test, for, although most forms of gaiuly exterior or 
readily changeable internal colour may be sus- 
pected, and all fetid ones of course avoided, some 
poisonous ones are quite inconspicuous and in- 
offensive. Again, some ■which are pungent and 
acrid ■while raw become bland and udiolesome 
when cooked ; maceration in vinegar or brine pro- 
duces a similar effect. 

The importance of fungi as an article of diet is 
naturally minimised in Britain through the pre- 
vailing ignorance and the consequent excessive dis- 
trust; in France, and especially in Italy, they are 
of much greater importance. The culture of tlie 
Mushroom has, however, of late yearn become 
increasingly frequent, while on the Continent 
that of a number of other species has long been 
practised with more or less success, as notablj' of 
Agaricus, Boletus, &c., and more recentlj' of the 
truffle. The leading edible fungi have already 
been noted, and are also in most cases the subject 
of separate articles ; it may suffice therefore here 
to bring together the most important. Besides 
the Mushroom, its immediate congeners, and its 
closer allies, such as the Chantrelle (Cantharellus 
cibarius), we have among the Hj’menomycetes a 
number of species of Boletus and of Pol3’porus, also 
Fistulinaliepatica, and several species of Lactarius, 
Hjfflnum, and Clavaria, with Marasmitis arcades. 
Among Gasteromj^cetes, the puff-balls (Lycoperdon, 
Bovista), in the jmung state. Of Ascomj-cetes, the 
Morel, Helvella, with Verpa, some of Peziza, &c., 
and, of course, above all others, the Truffle. Cyttaria 
Darioinit, which grows on beeches in Tien-a del 
Fuego, forms an important article of native diet. 

Poisonous Effects and Treatment . — Noxious species 
maj' produce sometimes irritant, sometimes narcotic 
effects. The effects appear soon_ after the meal, 
and maj' be manifested by giddiness, dimness of 
sight, and debilitJ^ The person may seem intoxi-' 
cated, and there maj' be singular illusions of sense, 
while even spasms and convulsions inaj' appear in 
the most serious cases. In most cases, however, 
recovery takes place, especially if vomiting be early 
inducect. Hence emetics should be administered 
as promptlj' as possible, and castor-oil also given 
freelj'. 

For general accounts of fungi, see the leading text- 
books of botany, notably Goebel’s Outlines of Classification 
(Oxford, 1887), and those of Van Tieghein and Luerssen ; 
or, very conveniently, Bennett and Murray’s Crt/ptOfjaniic 
Botany (Bond. 1889). ’Ihe central -work is De Bary’s 
Comp. Morphol. and Biol, of Fungi, &c. (Eng. trans. Ox- 
ford, 1887). Systematic information must be sought in 
works such as Saccardo’s Sylloge Fungorum, and the 
various cryptogamic floras, such as M. C. Cooke’s Saad- 
booTc of British Fungi {2d ed. 1887), his Illustrations of 
British Fungi {2d ed. 6 vols. 1884r-88), or Stevenson’s Myco- 
logia Scotica and Hymenomycetes Britannici. _ Leunis, 
Synopsis der Fflanzenkunde, vol. iii., is also of service. For 
esculent fungi, see Badham, Esculent Funguses of England 
(1803); 'W. G. Smith, Mushrooms and Toadstools (1879). 

Flllll?iblcs are movable effects which perish by 
beiug used, and which are estimated by weight, 
number, and measure, such as corn, wine, monej'. 
Things are fungible when their place can be 
adequately supplied bj' other individuals of the 
same class, as where a sum of monej' is repaid 
bj' means of other coins than those in which it 
■\vas received. Thus, jewels, paintings, and ■\yorks 
of art are not fungibles, because their value differs 
in each individual of the species without possessing 
anj’ common standard. 

Fungus ( Lat. , ‘ a mushi'Oom ’ ) is a terra applied 
in pathology and surgery to exuberant granula- 
tions or ulcerating tumour-growths when thej' 
project somewhat in the fonu of a mushroom above 
the surface of the skin or mucous membrane where 
thev are situated. The conditions giUng rise to 


this aijpearance occur especiallj' in connection with 
the testicle and the brain. Tumours in which it 
occure are frequentlj' cancerous. The name also 
occurs in pathologj' in its time botanical sense; 
for Actinomycosis, Favus, Ringworm (q.v.), &c. 
are produced by parasitic fungi. 

Fungus Melitensis. See Cynomorium. 

Fiinkia, so called after a Prussian botanist and 
herbalist (1771-1839), and sometimes known in 
English as Plantain-lilies, a genus of Liliacem allied 
to the day-lilies (Hemerocallis). Since their in- 
troduction from China in 1790, the five or six 
species have been largelj’ and increasinglj- cul- 
tivated, not onlj' in gi-eenbouses, but in shrubberies 
and borders or rockwork, on account of the remark- 
able beautj' of their masses of large hroadlj' ovate 
or cordate, often variegated leaves. They are 
easily propagated by division of the tuberous crown, 
and thrive best in deep soil well manured. 

Funny lionc is reallj’ the ulnar nerve, which 
is in most pereons so little protected where it 
passes behind the internal condjde (the projection 
of the lower end of the humerus at the inner side) 
to the forearm, that it is often affected bj’ blows 
on that part. The tingling sensation which is then 
felt to snoot down the forearm to the fingers has 
given rise to the name. 

Fnr. See Furs. 

l^ir is the tei-m applied to the incrustation 
which is formed in the interior of vessels (tea- 
kettles, boilers of steam-engines, tkc.) when calca- 
reous water has been for a considerable time boiled 
in them. Many spring waters contain carbonate of 
lime held in solution by carbonic acid. When this 
water is boiled, the acid is expelled and the car- 
bonate is deposited, often in association with a 
little sulphate, forming a lining more or less coher- 
ent upon the sides of the vessm. In steam-boilers 
this maj' be prevented by the addition of a small 
quantitj' of sal-ammoniac (ammonium chloride) to 
tlie water; carbonate of ammonia is formed and 
volatilised, while chloride of calcium remains in 
solution. This chloride, however, attacks the iron 
more or less according to its quantitj' and the 
other saline constituents of the water; therefore 
nianj' substitutes are offered, some patented, some 
sold as secret preparations. The carcass of a pig 
that has died of disease has been found effectual. 
It appears to act bj' gieasing the particles of 
carbonate of lime as thej' precipitate, and thus 
forming a loose and easilj' removable powder instead 
of a coherent deposit. Anj' other refuse fattj' 
matter maj' be used for this purpose. The writer 
stronglj' recommends this simple mode of treat- 
ment, combined with frequent cleansing. 

Fnrfiu'amidc is eloselj’ related to Furfurine 
and Furfurol, and all tl'iree substances maj' be 
prepared from wood. When this is heated with 
water under pressure for some time, and the re- 
sulting liquor distilled, furfurol, C5H4O2, an aromatic 
oil, with an odour resembling cinnamon and bitter 
almonds, is obtained. Bj' treatment with ammonia 
this is converted into furfurainide, CisHi^NnOj, a 
neutral crj-stalline bodj'. By boiling this afrain 
with a solution of potash, furfurine, an alkaline 
base having the same composition as, and isomeric 
urith, furfuramide is produced. These substances 
are of little industrial importance. 

Furies. See Eumenides. 

Furlong (i-e- a furrow long), a measure of 
length, the eighth part of a mile or 220 j-ards. 

Fnrloilgll, a militarj- term signifying tem- 
poraiy leave of absence from service. Non-com- 
missioned officers and private soldiers on furlough 
must be provided with a pass, or thej’ are liable to- 
be seized and dealt with as deserters. 
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Furnaces. Furnaces ijerform one of the most 
important of functions, anti on them largely 
depend the power and economical efficiency 
steam-engine. Great care and skill, combined 
with an intimate knowledge of the laws which 
regulate combustion, must be exercised in the 
designing and construction of furnaces for steam- 
boilers. They may be considered as divided into 
three parts. (1) The fire-chamber, where combus- 
tion begins, the fuel is split up into its constituent 
gases, and the remainder consumed. (2) The com- 
bustion-chamber, where combustion of the gases 
is completed, and the heat applied. _ (3) The 
arrangements for the supplj' of air, and its mixture 
with tlie heated gases. In the combustion of fuel 
there are two leading conditions to be observed — 
viz. to obtain as complete combustion of the fuel 
witli as little waste of heat as possible, and to 
apply as much of the heat as is practicable to 
those parts of the boiler where evaporation -will 
he greatest. These two conditions are somewhat 
difficult to realise in a furnace, and, while the best 
method of applying heat is well known, the portion 
available out of a given quantity bears but a ver 5 ' 
small proportion to wliat is lost or wasted under 
the most favourable circumstances. Tlie suppty of 
air is a most important factor ; too much has the 
eflect of chilling and diluting the gases, reducing 
the temperature of the furnace, and diminishing 
the force of the draught ; while too little causes 
the gases to escape unconsumed, and results in 
great waste. The proper supplj' of air is therefore 
a veiy difficult matter to accomplisli, especially 
wlien there is an ever-varying demand for it, as fs 
the case with solid fuel. Liquid or gaseous fuel 
does not present the same variation. It has 







furnaces varies, greatly, and shows the power that 
forced draught gives. A-land-boiler furnace bums 
about 14 lb. of coal, a marine furnace 16 to 24 lb.,, 
and a locomotive, with the draught increased by 
the escaping steam, from 80 to 200 lb. on the square 
foot of fire-grate in one hour. The gieat objects to 
be desired in furnace management are the, exact 
apportionment of air to the vaiyiiig wants of the 
fuel, so as to convert all the carbon to carbonic acid 
and the hydrogen to water, an equal and high 
temperature of the furnace, and that the giate-. 
bars be always covered with fuel. Granted these 
conditions, and we obtain the best effect from 
the furnace, without smoke. Smoke may be 
caused by too much as well as too little 
air, especially with a low temperature in the 
fnmace. Too much air reduces the heat of the 
furnace and gases below the temperature for 
combustion, and so smoke is formed. The same 
result comes fi-oni a deficient supply of air to take 
up all the carbon, a portion of which escapes as 
smoke. At the same 




time, with a liiqh tern- 
peratureinthefumace, 

insufficient air does not V;- F ' I ' 

c,ause smoke ; carbonic ,, I'y p' . 1 i .„ ; 

o.xide instead of car- ,1 "y — /"'■ — ri"; j ' \ 
bonic acid is formed, . i 

and one-half of the heat * j -..-! j J 

is wasted. In practice, : :i' xjp i l j 

deficient boiler power : i * i !' | 
is a fertile cause of . I ' ! 

smoke, from having to ; S 

urge the fire bej'ond \ j Ip' >■■■ , 

its capacity. Self- b; jif’-, , I., 

feeding furnaces are ' !’.•! ' l'^!- ' I ^ 

more economical and j I i.v / ’’ li' . 

efficient than those 1;'; I'i:-' ■ 

which are fed by hand. ijlilliTirf'Ji LL! ' 

Fig. 1 shows one of H — ^ 

the most successful. I i .’ | lllllllllll ' i 
A large hopper fi.xed I— lA.'- — 

in front of the boiler Fig. 2.— Plan of Furnace, 
contains a supply 

of fuel for a Stated period, and requires no 
further attendance until its contents are consumed. 
There is an opening at 


Fig. 2. — Plan of Furnace. 




been found that the best eflect is obtained from 
fuinaces with forced draught— i.e. sending a steady 
flow of air under pressure through the incandescent 
fuel by means of a fan or other mechanical contriv- 
ance. With the ordinary chimney draught, the 
heated products of combustion must be allowed to 
escape at a high temperature, say 600°, and at a 
speed of about 30 feet per second, in order to main- 
tain an effective draught. With artificial draught, 
the heat can be retained in the furnace a much 
longer time, and a balance established between the 
piessure of the atmosphere and the heat inside. 
Also the ivaste beat, instead of rushing away at 
gieat velocity, may be made to do work in heating 
the air for the ffirnace or the feed- water for the 
-I® ^ allowed to escape only when 
depnved of its power of doing useful work. The 
dilieronce in efficiency is said to exceed 25 per cent, 
in lai our of artificial draught. 

furnace ought to be able to bum a large 
quantity of coal on a small araa of fire-gi-ate. The 
amount of fuel consumed in differeiri kinds of 


Fig. 3. 

Section through AB, fig. 2. 


mere is an opening at 

the level of the grate, 
through whieh the coals 

are thrown on to the ’ 

bam. It is claimed for 

this self-feeding furnace 2^1 

that it more nearly ap- Vy ( W J ||j| 

proaches in regularity . 2 

firing by hand than any i i \ , 

other in use, but there j; v . 

is no smoke when once. '' " ~ " — ■ 

in operation, and a sav- Fig. 3. 

ing of 10 per cent, in Section through AB, fig. 2. 

fuel. Figs. 2 and 3 

show the best arrangement of flues. The flame 
on leaving the gi-ate passes through the central 
tube, descends and returns along the bottoni to 
the front, where it splits and passes on both sides 
to the chimney. For Blast-furnaces, Siemens’s’ 
Furnaces, &e., see Gla!3s, Ieon, Copper, Lead; 
see also Boiler, Steam-engine. 

FiirncailX Islands, a group of barren islands 
in Bass Strait, between Australia and Tasmania, 
Flinders Island being the largest. About .300 
people, of mixed breed, earn a living on the islands 
by the_ capture of seals and sea-birds. The group 
takes its name from Furiieaux, who discovered it 
in 1773. 

Fumes, a town of Belgium, in West Flandere, 
16 miles by rail E. by N. of Dunkirk, has tanneries 
and linen manufactures. Pop. 5322. 



FURNESS 


FURS 


FurnesSj a district in the north-west of Lan- 
cashire, forming a peninsula between Morecanibe 
Bay and the Irish Sea. The cliief town is Bairow- 
in-Furness (q.v.). Tlie ruin of Furness Abbey, 
2 miles from Barrow, is one of the finest examples' 
of the transition Norman and Early English archi- 
tecture in the country. Founded in 1127 for the 
Benedictines, it afterwards became a Cistercian 
house. It was long one of the wealtliiest abbeys 
in the Idn^doni. The civil jurisdiction of the 
princely abbots of Furness extended beyond the 
limits of the district of Furness. See J. Richard- 
son’s Furness, Past and Present (Barrow, 1880). 

Fiirnivall, Frederick Jajies, a laborious and 
enthusiastic student of early English, was born at 
Egham in Surrey, February 4, 1825, and educated 
at private schools, University College, London, 
and Trinity Hall, Cambridge, where he graduated 
B.A. in 1846, M.A. in 1849. He was called to the 
Bar in 1849. In early life he associated himself 
in philanthropic work with Frederick Maurice, 
&c., taught in the Working Jlen’s College eveiy 
term for ten yeai-s, and was for the same period a 
captain in its rifle corps. He has devoted himself 
to English philologj’’, and with characteristic energy 
has succeeded in founding, for the publication of 
texts, ‘The Early English Text Society,’ 1864 (with 
the ‘Extra Series,’ 1867); ‘The Chaucer Society’ 
(1868); ‘The Ballad Society’ (1868); the ‘New 
Shakspere Society’ ( 1874) ; ‘ 'The Browning Society’ 
(1881, with Miss Hickey); ‘The Wyclif Society’ 
(1882); and ‘The Shelley Society’ (1886). He 
has been honorary secretary of the Philological 
Society sinoe_ 1854, while * he edited for some 
years the Society’s great English Dictionary, the 
first part of which saw the light under the super- 
vision of Dr Murray in 1884. Through these 
societies he has raised and expended upwards 
of £30,000 in printing early MSS. and rare books, 
and has thus placed in the hands of thousands 
of students cheap and accurate texts, some score 
of these well edited by himself. His Robert 
of Brunne’s Handlynej Synne and Chronicle were 
edited for the Roxburghe Club and Rolls Series. 
His most valuable work, however, has been his 
splendid edition of Chaucer’s Canterbury Talcs: 
‘A Six-te.xt Print of Chaucer’s Canterbury Tales’ 
(7 parts, 1868-75), being an exact print (with 
the Tales in their proper order and groups) of six 
of the seven most important MSS. ; the seventh 
he has since printed by itself, besides all the MSS. 
of Chaucer’s Minor Poems. This work has 
given a new impulse to early English scholarship, 
and will always remain a monument of the noble 
and patient enthusiasm of its editor. For the 
New Shakspere Society he has edited several books 
of worth in its ‘ Shakspere’s England Series,’ speci- 
ally Harrison’s Description of England (1577-87) 
and Stubbes’s Anatomy of Abuses in England 
(1583). Of his introduction to the Leopold 
spcre, describing the plays and’ poems in chrono- 
logical order, over 100,000 copies have been sold. 
He and a friend built the first narrow wagerboat 
in England in 1845, and he first introduced sculling 
fours and’ eights in 1884 and 1885, and was in the 
winning crews of the first races ever sculled in 
these boats. Furnivall was graiited in 1884 a 
Civil List pension of £150. On his sixtieth birthday 
the university of Berlin conferred on him its Ph.D. 
degree, honoris causd. In 1881 he prepared a care- 
ful bibliography of Browning. In 1888 he edited, 
with liis medical son Percy (a champion cyclist), 
tlie first English book on anatomy, which '»yas 
written by 'riioinas Vicai'y in 1548. The series 
of forty-three fac-similes of the qnartos of Shak- 
spere’s Plays, edited by Di'^Fumivall and_ scholare 
under liLs superintendence, is now drawing to a 
close. 


Fiirnivars Inn. See Inns of Court. 
Fumickalbad. See Farukhabad. 

Furs. Under the name of furs may be included 
the skins of almost all those animals which, for the 
sake of protection against cold, have for a covering 
an under layer of a soft, woolly or downy texture, 
through which mows in most instances an upper- 
one of a more bristly or hairy nature ; some by 
nature possess more of the under coat, and others 
more of the upper, the proportion varying consider- 
ably in different animals and countries. In winter 
the fur becomes thicker in its growth, thereby im- 
proving the quality and value for commercial pur- 
poses ; young anrmals too possess thicker coats 
than full-grown ones. In some instances the under- 
fur alone is used in manufacturing, whilst the 
upper hairs ar-e removed — e.g. in the fur-seal. 

'The more general use of furs in all civilised 
countries has made the fur-trade of the present day 
of even greater importance than in those flourishing 
days when the fur-traders were, the chief pioneers 
of the North American continent : the quantities 
of many fur-bearing animals have vastly increased, 
espiecially of those rather small mammals which 
seem to thrive and breed quickly in the proximity 
of settlements ; the larger ones, on the otlier hanci, 
such as bears, beavers, iS:c. , will in course of time, 
if not protected, become generally reduced in 
numbers, a fate which seems to have overtaken the 
buffalo or North American bison. 

The chief supply of furs is obtained from Siberia 
and the northern parts of North America, and, as 
these tracts are for the greater part of the year 
frostbound, the fur-bearing animals enjoy a com- 
paratively unmolested life ; tlie fur, therefore, 
grows thickly during the winter season, and is 
in its best condition when the animal is trapped in 
the spi-ing; large quantities also of the smaller 
sorts are found in the United States ; Europe pro- 
duces immense numbers of common furs, such as 
rabbits, hares, foxes, &c., besides the more valu- 
able stone and baum (tree) martens, though the 
larger animals have almost disappeared as the 
countries have become more and more cleared and 
inhabited ; South America j’ields nutrias and chin- 
chillas ; whilst Australia e.xports rabbits, opossums, 
and kangaroos, and Africa monkey and leopard 
skins. Nearly all fur-skins are brought to the 
market in the raw or undressed state. 

The two leading companies are the Hudson Bay 
Company (q.v.), established in 1680, and the Alaska 
Commercial Company, in 1870 ; the American 
Fur Company of New York, the North-west Com- 
'pany, and the Russo-American Company of Mos- 
cow once held important positions, but they have 
long since been broken up or amalgamated. The 
Skinners’ Company of London, one of the city com- 
panies or guilds, formerly possessed many ancient 
privileges and rights in connection with the fur- 
trade, but these are now in abe 3 -ance. The collec- 
tions of furs of the two first-named companies, 
togetlier with large quantities consigned from 
numerous private traders, are annually offered in 
London for public auction in Januarj' and March, 
with a smaller sale in June ; jperiodical sales during 
the j-ear are held besides of Australian, African, 
•and other fur-skins. Many important fairs take 
place on the Continent and in Asia, of which the 
chief are at Leipzig in Germanj- (at Easter and 
Michaelmas), Nijni Novgorod and Irbit in Russia, 
and smaller ones at Frankfort (Gennany), Ishim 
and Kiakhta (both in Siberia). 

Following is a list of the pi-inoipal fur-producing 
animals, with a few of the most interesting and 
important facts in connection with them with 
regard to the fur-trade ; the values are those for 
the raw slons in the year 1889 : 


FURS 


Badger (Tuxiiku rt»icr/c«na).— The fme-haired 
kind, used for fnr purposes, comes from Noi-th 
America— value, Gd. to2'2s. ; whilst the coarse hristly- 
haired skins {Mdcs taxus), utilised for brushes, are 
imported from Kussia, llosnia, and Bulgaria; 
value, 2s. to 2s. Gd. . , , , i, i 

Black Bear ( Ursus amcricanns) j-ields the well- 
known fur which is seen on the headgear of the 
Guards ; also much esteemed as a general fur, as 
it is long, black, glossy, and thick. About 14,000 
skins are imported annually from Canada, Alaska, 
and part of the United States, values ranging from 
2s. for very common to as much as £14 for best. 
The Brown or Isabella Bear is a variety of the 
above, the value considerably liigher, and quantity 
imported much less. The llussian Bear ( Ursus 
arclos), the Grizzly Bear ( U. horrihilis) from 
North America, and the white Polar Bear {U. 
nmritimits) from the Arctic regions likewise 
possess skins of considerable value. 

Beaver {Castor canadensis) has a rich brown fur, 
but is more generallj' known in its_ ‘ plucked ’ or 
• ‘unhaircd’ state (with the long hairs removed); 
the most valuable are quite black in colour ; the 
fur has besides a good appearance when dyed. In 
former times beaver fur was used in the mann- 
facture of hats, but is now almost superseded by 
silk. E-xported from North America in quantities 
of about 150,000 skins annually. Value, from 6s. 
to 60s. , according to quality. . 

Chinchilla {Chinchilla lanigcra). — ‘Real’ chin- 
chilla is the finest and most delicate of all furs, 
extremely soft to the touch, and the colour bluish- 
gray ; the best come from Peru, a good skin being 
worth 20s. ‘ Bastard ’ chinchillas are less valuable, 
and only Avorth from Gd. to 2s. apiece. 

Ermine (il/iMicfrt cnnincns). — Colour of fur white 
(in its Avinter coat), Avith the e.xception of the tip 
of the tail, Avhich is black. The animal is AAudely 
distributed ; the chief supplies from Siberia. The 
fnr is no longer restricted to royalty as in olden 
times. Value, about Is. Miniver is ermine fur 
Avith black spots of lamb-skin seAvn in. 

Fisher or Pekan {Maries penncaiti). — ^A North 
American fur; value, 13s. to 70s. Used almost 
exclusively by the Russians. 

Fitch or Polecat {Mustela ^ndorius), from Ger- 
many, Holland, and Denmark. Used in England 
for civic robes. Value, 2s. to 5s. 

Blue Fox(F?(fpas lagopus). — Colour, a more or 
less broAvnish-blue, or deep slate at its best. About 
3000 skins are imported annually from North 
America. Value, 45s. to 2003. 

Cross Fox (Gams /afuiw).— Similar to the silver 
fox, but redder in hue, and there is generally a 
darker shade of colour across the shouldere, forming 
a sort of cross, Avhence the name is derived. This 
fur too is mostly Avorn in Russia. Yearly collec- 
tion about 7000 ; prices, from 9s. to Ills. 

Gray Fox {C. virginianiis), Kitt Fox {C. velox). 
-—Both of a grayish colour, and from North 
America, the former from the United States; 
value, lid. to 4s. 9d., and importation 30,000. 

\ able of the kitt fox about 23. 

Red Fox {C. fiilmis). — General hue, of a sandy- 
red, although a feAv from Minnesota are quite light 
m colour, almost Avhite, othere again from Kam- 
chatka are of a brilliant red. Chiefly Avorn as a 
eastern countries of Europe ; 
about 60,000 to 80,000 skins are collected anmially 
m isorth America and Kamchatka; prices range 
nom Ss. to 303. Some 100,000 of a similar but less 
A-alujible variety are caught in Europe. 

bih-er Fox (G. fulvus], the rarest of the three 
Aaneties of the American fox (in some districts 
red, ciObS, and silver foxes are found in the 
winie litter), is principally obtained from Alaska, 
Columbia, and the Hudson Bay Territory. TJie 


colour is silvery black, occasionally. broAvnish, the 
tip of the tail alivays Avhite ; a perfectly black skin 
(sometimes termed Black Fox) Avill fetch up to 
£55, a .silveiy one from £11 to £20. The majority , 
are bouglit by Russia, the annual importation into 
London Being oiilj' about 2000 .skins. 

White Fox ( Vvlpcs lagopus) is in natural his- 
tory the same animal as the Blue Fox, and like- 
AA-ise an expensive fur ; a pure Avliite is its finest 
colour ; the discoloured are used for dyeing black, 
broAvn, silvery black, and slate blue, the last tivo 
in imitation of silver and blue-fox fur. Value, 
undyed, 4s. to 34s. Quantity annually imported, 
6000 to 17,000. 

Have {Lepiis curopauis). — The ordinary gray are 
from all parts of Europe and largely used for felting 
purposes ; in high latitudes the fur becomes a pure 
AA-hite in Avinter-time, and a large quantity pf this 
sort is exported from Russia, some of Avhich are 
dyed to imitate other more A’aluable fui-s. 

Koala or Australian Bear {Phascolarctus cine- 
reus), a common Ayoolly fur, used for rugs, &c. 

Kolinsky {Mustela sihiricus), a species of maiden 
from Siberia, the tails of AA'hicli are A’ery A-ahiable 
for artists’ brushes (knoAvn as red sable). 'The 
colour of the fnr is liglit yelloAA’. 

Lambs {Ovis aries). — Persian lamb, naturally 
black, but dyed the same colour to hide the Avhito 
leather undeineath, is AVorn by ladies and on 
gentlemen’s coat collars, and often Avrongly termed 
Astrakhan, Avhich is a greatly inferior sort of 
lamb, chiefly Avom in Canada, Avorth only from Is. 
to 2s. Gd., AA-hereas a Persian lamb fetches from 7s. , 
to 22s. Avlien dyed. The collection of the latter, is 
about 200,000, and is imported from Persia ; the 
Astrakhan is from Astrakhan in Russia ; a similar 
skin to the Persian lamb, though commoner, is 
called Shiraz, from Shiraz in South Persia ; Eok- 
! hareiis come from Bokhara, Ukrainer lambs from 
the Ukraine district, and gray Crimmers from the 
j Crimea. Large numbei-s of AA’hite lambs from 
! AA-estem Europe and Buenos Ayres are used for 
I gloA-e and boot linings ; the Avhite Iceland lamb 
! as a children’s fur. 

Leopards {Fclis pardus) are imported from 
Africa and India for rugs, &c. ( value, 10s. to 35s. ) ; 
tigers too from India ( a good skin Avorth about - 
£4) ; more valuable and thicker furred varieties of 
both animals are found in China, values about £7 
to £12 and £10 to £60 respectiA'ely. 

Lynx {F. canadensis). — The fur is of a light- 
broAA-n colour, AAOth a light silvery top on the back, 
that on the under part, long, soft, and spotted; 
about 30,000 to 80,000 are imported yearly from the 
Dominion of Canada, California, and Alaska. 
Both the annual importation and market price 
fluctuate considerably. Value, from 10s. to 34s. 

Marten {Martes americanus). — A good and old- 
fashioned fur, noAV sloAA'ly recovering its A'alue. The 
general colour is a rich broAvn, some skins nearly 
black, others again quite pale ; the fur is lirfit and 
soft, and generally considered one of the best for 
Avear, appearance, price, and durability ; the tails 
are bushy and much used for mufi’s, &c., a feAV . 
utilised for fine artists’ brushes. About 100,000 
are trapped in North America, the finest iii 
Labrador, East Maine, &c. Prices vary from Gs. 
to 70s. for A'ery choice ; an aA'erage price is about 
20s. to 30s. Large quantities of Stone Martens 
(Mustela foina) and Baum or Pine Martens (il/. 
Martes) are collected in Euroiie. 

Mink {Mustela Vison), a Avater animal inhabiting 
Canada, the United States, and Alaska; its fur is 
broAA’n and short, though quite dark in colour and 
fine in some districts, such as Labrador, Nova 
Scotia, &c., but light b'roAvn and coarse in otliere. 
Annual importation, about 300,000 to 400,000; 
A'alue, from Is. to 2Gs. for A'eiy prime. 
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. Black Monkey {Colohns vellcrosns) possesses a 
long, black, silky fuv, its present value being from 
3s. to iOs., a fairlj"^ high price compared with its 
usual worth. About 50,000 to 100,000 are imported 
ever3’’ jmar from the west coast of Africa. Tlie 
Graj^ Monkey (Ccrcopitheciis diana) and a few 
others come as well from Africa. 

Musk-rat or Musquash (Fiber zibcthicus), a North 
American fur, about three millions of which are 
imported j’’early, and used in nearly all countries, 
either ‘ natural ’ or ‘ plucked ’ and dj^ed, when it 
makes a common imitation of seal. The fur was 
formerlj'^ used for felting purposes. A black 
varietj’ found in Delaware is also used as a fur, 
hut in smaller quantities. Value of former, 6d. 
to Is. 9d. 

Nutria or Cojqiu Eat (Myopotaimis coypus), from 
South America ; the fur when ‘ unhaired ’ forms a 
cheap substitute for heaver. Value, 8d. to Is. 9d. ' 

Australian Opossum (Phalangista vidpina), a 
fur much in. vogue on account of its cheapness and 
hluish-graj' natural tint ; manj' are manufactured 
when dyed various shades. Some 2,000,000 are 
imported everj' j’ear. Price from 6d. to 23. 3d. 

American Opossum (DkMpihys virginiana), an 
entirely different fur from the foregoing, with 
longer upper hairs of a silver-graj' colour. Impor- 
tation, 200,000 to 300,000 ; value, Id. to 2s. 6d. 

Sea Otter (Enhydra Lntris), so abundant some 
years ago, has now sadly diminished in numbers 
owing to indiscriminate slaughter in former j'eai-s, 
only about 4000 to 5000 being now taken annuallj' 
at or near the Aleutian I.slands. Its skin brings 
the highest individual price of all furs, and even 
as much as £155 has been paid for a single skin ; 
ordinary values are from £20 to £70. The fur is 
dense, rich, rather long, and fine, of a dark-brown 
colour, the most highly valued skins possessing 
silvery hairs. Chiefly worn in Russia. 

Otter (Lutra canadensis) is characterised bj' the 
stoutness and density of its fur, which is somewhat 
short like seal ; used in most countries either in 
the natural state or ‘unhaired,’ and sometimes 
dyed. 'The general colour is from light to dark 
brown or almost black ; the finest skins come from 
Nova Scotia and Labrador ; about 10,000 are im- 
ported annually from North America, though otters 
are found nearlj' all over the world. Prices range 
from 9s. to 95s. for best. 

Rabbit (Lepus cuniculns), from its vast quanti- 
ties (probablj' about ten to twentj' million skins 
are used annually), is the most widely known fur 
in all countries, in all shapes and forms, both 
‘natural’ and dj'ed ; when clipped and dj'ed it 
forms an inferior imitation of fur-seal. The 
greater portion of the Australian importation 
(about 6000 bales, containing each about 200 
dozen) is used for felting in the manufacture of 
hats, &c. ; the fur when cut off for this purpose is 
termed ‘cone.y-wool.’ 

Raccoon (Procyon lotor) yields a serviceable fur; 
price from Is. 6d. to 7s. per skin, the best dai'k 
coloured, from 10s. to 20s. The colour is gi’aj^ or. 
dark graj^, often with a brownish-j'ellow tinge ; 
the fur is widelj' used in both ‘ natural ’ and dj^ed 
states. About 400,000 to 500,000 skins are j-early 
imported from the United States. 

Russian Sable (Blustcla zibellina), the most 
costlj' of all fui-s, considering the small size of the 
skin ; the quality extremely fine. The darkest 
are the most valuable ; the usual colour an umber 
brown and less red than marten fur. Some of the 
finest Yakutsk skins have realised up to £28 
apiece (wholesale price), but a more ordinary value 
is from 40s. to OOs. About 5000 to 6000 are sold 
every j'ear in London, of which irranj' come from 
Kamchatka and Okhotsk. 

Firr-seal (Callorldmis wsmm ). — ^The chref 


supply of the Alaska seal is from the Prybilov 
Islands in the Behring Sea, where by act of con- 
gress the quantity of skins annually taken is 
restricted to 100,000. Copper Island, Japan, and 
the adjacent seas produce large quantities of fur- 
seals ; a good number are also taken at Cape 
Horn and Lobos Island, but the former great 
fisheries of the South Shetland, &c. seals, in the 
South Seas, from which the earlier srrjrplies of skins 
were drawn, are now exhausted ; a few of these last 
rich skins fetched over £10 apiece latelj' at public 
auction in London, where the collections of salted 
fur-seals are brought for sale. In the salted 
state they are very unsightly and dirty the fir-st 
process in their preparation, which is almost 
entirely canied on in London, is ‘blubbering’ 
(removing superfluous fat, &c.), and the subsequent 
ones, washing, ‘unhairing’ (i.e. removing the long, 
coarse, or ‘ water ’ hairs ), leathering, dyeing, shav- 
ing the pelt, and machining, which last takes 
awaj"^ all trace of the ‘water’ hairs, leaving the 
soft velvety under-fur so well known and justly 
appreciated. 

Various other, seals, srtch as the Common Seal 
(P/iocftiafiifiJiu), Greenland Se’’ ' ^ ' 

Fetid Seal (P. fetida), and I 
phora cristata ), though clrieflj 
of their oil and hides, are made use of in the fur- 
trade, under the names of Spotted Hair Seals, 
Bluebacks, and Whitecoats, the two last named 
when dj'ed. The Greenland, Fetid, and Hooded 
seals are taken in large numbers by the Dundee 
whalers on the ice-floes near Greenland and New- 
foundland, and it has been a common delusion 
that these are fur-seals, which are, however, gener- 
ally killed on land. 

Skunk {3Icphiiis mepbiticiis) has greatlj' in- 
creased as an article of commerce in the trade 
since 1880, whereas forty years before it was hardly 
known to fur-traders, being considered of little or 
no value from the gi-eat drawback in its powerful 
odour, but this has now to a great extent been 
overcome. The colour varies from almost white 
to a rich black, according as the two rvhite stripes 
are more or less pronounced. About 500,000 to 
600,000 skins are trapped in the central parts 
of the United States, a small quantity in the 
Dominion of Canada. Value, 6d. to Us. Od. 

Squinel (Sciurns vtdgaris). — About three mil- 
lions are collected j'earty in Siberia and in part of 
Russia in Europe ; the chief trade for dressing the 
skins and making them into the well-known cloak 
linings is at Weissenfels in Germany. The tails 
fetch an enonnous price for making into boas ; a 
ferv too are used for artists’ brashes. Values vaiy 
from a few pence to about Is., though the skins are 
sold in the trade bj' the hundred. 

M'olf. — The finest and largest ( Canis himis occi- 
dentedis) come fiom Labrador and the Churchill 
district ; the colour of these is sometimes white or 
blue, besides tbe ordinarj' grizzled colour. Value, 
7s. 6d. to 105s., and much esteemed for sleigh 
robes. A smaller species, the Prairie Wolf (C. 
latrans), is found in larger quantities in the United 
States ; worth onlj* 4s. 6d. to 8s. A large number 
of the large, coarse Russian Wolf (C. Itipns) are 
used as well in the fur-trade. 

Wolverine ( Grdo Inscus), a good fur, from Canada, 
Alaska, and Siberia, of a rather long, coarse 
description, with a large more or less deep brown 
‘ saddle ’ mark on its back in the centre of a paler 
band, witb deep brown again bej’ond. Value, 8s. 6d. 
to 36s. ; quantitj' annuallj’ imported, about 3000. 

The usual mode of dressing fure is by steeping 
them in liquor for a short time, after which_ the 
pelts are ‘ fleshed ’ over a shaip knife ( to get rid of 
the excess of fat, &c. ), and sui)sequentlj’ dried off ; 
thej' are next trodden bj' the feet in tubs of warm 
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sawdust and common butter, by which means the 
pelt .or leatlier is rendered supple; the skin is 
linished in dry sawdust, and beaten out. 

Certain furs, such as beaver (now to a Imiitetl 
extent), nutria, hare, and rabbit, are used in the 
manufacture of hats and other felted^ fabrics, mi 
which purposes the under-fur alone is retained; 
it is cut off from the pelt, separated from the 
upper hair, and felted together by means of various 
machinery (see Hat). 

Fiirst. See Prince. 

Fiirst, Julius, German Orientalist, was bom of 
Jewish parentage, 12th May 1805, at Zerkowo, in 
Posen. Educated on the strictly orthodox rabbin- 
ical and Hebrew literature, he felt constrained, on 
proceeding to Berlin to study oriental languages and 
theology in 1825, to discard the intellectual pabulum 
of his fathers for the more stimulating results of 
modern scientific investigation. In 1833 he settled 
as privat-doecnt at Leipzig, and in 1864 became 
professor of the Aramaic and Talmudic Languages, 
a post he held down to his death on 9th Feln'uaiy 
1873. Among Ids numerous and useful writings 
may be mentioned Lchrgebaude dcr Aramiiischm 
Idtome ( 1835 ) ; a praisewortliy edition of Biixtorf’s 
Hebrew and Chaldee Concordance (1837-40); Die 
Jiidtschcii Sdigions-philosophoi des Mittclalters 
(1845); Gcsehiaite der Judcii in Asian (1849); 
Bibliotheca Judaiaa (1849-63); Hebrciischcs mill 
Chaldaisches Handwbrtcrhnch ( 1851-54 ; translated 
by Dr S. Davidson, 5th ed. 1885 ) ; and Geschichte 
del' Bihlischcn Litcmtiir und dcs Judiscli-Hellcn- 
ischen Schrifithums (1867-70). 

Fiirsteiiwaklc, a town of Prussia, on the 
Spree, 30 miles SE. of Berlin. There are important 
breweries, a large malting-house, &c. Pop. (1875) 
9688; (1885) 11,364. 

Ffirtht a manufacturing town of Bavaria, is 
situated at the confluence of the Kednitz and the 
Pegnitz, 5 miles NW. of Nuremberg by the earliest 
German railway ( 1835 ). It is famous for its mirrore, 
bronze colouis, tinsel, lead pencils, combs, optical 
instruments, metal toys, wares of beaten gold, 
silver, and other leaf-metal, turnery wares, furui- 
' ture, stationery, and chicory. Tlie town has also 
some large breweries, and an extensive foreign 
trade. Pop. ( 1875 ) 27,360 ; ( 1885 ) 35,320, of whom 
4664 were Catholics and 3.330 Jews. The town 
was burned to the ground in 1634 and 1680. It fell 
to Bavaria in 1806. 

Fury and Kccla Strait, in 70° N. lat., 
separates Melville Peninsula from Cockburn Island, 
and connects Fox Channel with the Gulf of 
Boothia. It was discovered by Pany in 1822, and 
named after his ships. 

Furze (Ulex), a European genus of very 
branched and thorny shrubs, with linear sharply- 
pointed leaves, solitary flowers, and two-lipped 
calyx, belonging to the order Leguminosre, sub- 
order Papilionace.'e. The Common Furze ( U. 
citropccns), also called "Whin and Gorse, is common 
m _many of the southern parts of Europe and in 
Britain, although not reaching any considerable 
elevation, and often sufieriiig from the frost of 
severe winters ; whereas in mild seasons its flowers 
may be seen all winter, hence the old proverb. 
Love is out of season iviien the furze is out 
of blossom. It IS hence scarcelj' known in any of 
the northern parts of the Continent; and Linnams 
IS said to have buret into exclamations of grateful 
lap ture when lie first saw 'Wimbledon Coiiinioii 
covered witli furze bushes glowing in the pro- 
fusion of their rich golden flowers. Furze is 
^onietimes planted for Iiedges, but occupies great 
breadth of ground without readily acquiring suf- 
ficient strength ; nor is it thickened by cutting. 


It affords a wholesome fodder, especially when 
j'oung, or when its tlioms are artificially bruised ; , 
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Fig. 1. — Coinmon Furze ( XJlex eiiro}XBUs). 

it is also useful for sheep in winter, and on 
this account is burned down to the ground by 
sheep-farmers’ when its stems be- 
come too high and woody, so - 

that a supply of green suceulent 
shoots may be secured. Furze 
is also esteemed as a cover for 
rabbits, foxes, «S:c. A double- 
flowering variety is coinmon in 
gardens. A veiy beautiful variety ^ ■ 

called Irish Furze ( U. strictus of 
some botanists) is remarkable for [1 

its dense, compaet, and ereet a 

branches ; the Dwarf Furze ( U. f 

nanns) is perhaps also a mere m 

variety. 

The seedling whin is of interest 
as bearing two or more teniate Z®* 
leaves just after the cotyledons. 

Tliese are followed by. simple - Fig. 2. 
leaves, as in a shoot of broom. Seedling Furze : 
and thereafter the eharacteristic a, cotyledons ; i, 
spiny leaves and branches soon c sue- 

begin to appear (see fig. 2, and ceeding’ leaves,’ 
compare those of seedlings in simple. 
Acacia). 

Fiisnil, one of the three open ports of Corea, 
on the south - east shore of the peninsula, is 
practically a Japanese settlement, under a treaty 
of 1870. The trade is almost entirely in their 
hands, and in 1888, of 2614 foreignei-s, they 
numbered 2595. The imports in 1887 (chiefly 
Manchester goods, salt, and Japanese wares) were 
■valued at 659,000 dollars, the exports (rice, bean.5, 
hides, &e.), excluding specie, at 394,000 dollare. 
There are good custom stores, and regular coni- 
niiinication by steamers with Shanghai, Nagasaki, 
and "iriadivostok, and by telegraph with Seoul. 

Fiisaro, Lake of, a small lake of Italy, 
11 miles AV. from Naples, called by the Konians. 
Achcrusia Pains; it is near the site of the ancient 
Cumm, and during the Roman empire its banks 
were studded with villas. Numerous remains of 

I ilia ■ ’ ’ . --1 tombs are still to be 

see Che water of the lake 

is ■ ■ ■ been cultivated here 

sin ■ “ ■ , • 

Fuse, Fusee. See Fuze. 


spiny leaves and branches soon 
begin to appear (see fig. 2, and 
compare those of seedlings in 
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Fusel or Foiisel Oil, known also as Potato 
Spirit, is a frequent impurity in siririts distilled 
from fermented potatoes, barley, rye, &c., to wliicli 
it communicates a peculiar and offensive odour and 
taste, and an unwholesome pi'operty. Being less 
volatile than either alcohol or water, it accumulates 
in the last portions of the distilled liquor. It is 
principally formed in the fermentation of alkaline 
or neutral liquids, but does not occur in acidulous 
fermenting fluids which contain tartaric, racemic, 
or citric acid. , It mainly consists of a substance to 
which chemists have given the name of amylic 
alcolibl, whose composition is represented by the 
formula CjHjoO. It is a colourless limpid fluid, 
which has a pei'sistent and oppressive odour and a 
burning taste. It is only sparingly soluble in 
water, but may be mixed with alcohol, ether, and 
the essential oils in all proportions. Any whiskj’^ 
which produces a milky appearance, when mixed 
with four or five times its volume of water, may be 
suspected to contain it. Fusel oil is principally 
sold in Britain for the purpose of yielding pear 
essence ( amylic acetate) for the so-called jargonelle- 
drops. See Alcohol, Whisky. 

Fu'seli, Henry, or move properly Johann 
Heinrich Fiissli, a portrait-painter and art-critic, 
was born at Zurich, 7th February 1742. In the 
course of a visit to England he became acquainted 
in 1767 with Sir Joshua Eeynolds, who encouraged 
him to devote himself to painting. Accoixlingly 
he proceeded to Italy in 1770, where he remained 
for eight years, studying in particular the works 
of Michael Angelo, and enjoying ^the society of 
Winckelmann and Mengs. After his return to 
England he was elected in 1790 a member of the 
Eoyal Academy, where, nine yearn later, he be- 
came professor of Painting. He died at Putney, 
near London, 16th April 1825. His paintings, 
some 200 in number, include ‘The Nightmare’ 
(1781), and two series to illustrate Shakespeare’s 
and Milton’s works respectively. As a painter 
Fuseli was bold in conception, his imagination 
reaching up to the loftiest levels of ideal inven- 
tion ; his figures were full of life and energy'; 
and his pictures were often wrought under the 
poetic inspiration of the mj'stery of the super- 
natural. They are, however, too frequently defi- 
cient in careful workmanship, the execution having 
been hurried and rash. His Lectures on Painters 
(1820) contain some of the best art-criticism in 
the English language. His literary works, with 
a narrative of his life, were published by Knowles 
(3 vols. Bond. 1831 ). 

Fusible Metal, an alloy which melts at a 
temperature below that of boiling water. It con- 
sists of a mixture of several metals, of which 
bismuth is tire most important. The following 
are examples : 

Composition, Melts at 

4 bismuth, 2 le«ul, 1 tin, and 1 cadmium . ..60'5® C. (141* F.). 

5 bismuth, 3 lead, and 1 tin 91*6* 0. (197* F.). 

S bismuth, 6 lead, and S tin 94-5” 0. (202 F.). 

Both on account of its melting at a low tempera- 
ture and of its property of expanding as it cools, 
fusible metal is valuable for several purposes^ in 
the arts. It is used in stereotyping, in taking 
casts of medals and of woodcuts, and in testing 
the finish of dies. It has also been employed for 
making anatomical casts, and a peculiar kind of 
it was used for making safety-plugs for steam- 
boilei-s. For the latter purpose it melts when the 
pressure of the steam becomes dangei’ously high. 
It was found, however’, that the alloy underwent 
some change, by being kept long heated to near 
its melting-point, which rendered it unsuitable. 

Fusiliers were formerlj' soldier’s armed with a 
lighter frrsil or mrrsket than the rest of the army ; 


but at present all regirrrents of foot carrj' the same 
pattern of r’ifle. Fusilier is therefore simply an his- 
torical title bonre by a few regiments of the British 
army— viz. the Nor’thrrmberland, Eoyal, Lancashire, 
Eoyal Scots, Eoyal Welsh, Eoyal Inniskilling, 
Eoyal Irish, Eoyal Munster, Eoyal Dublin, besides 
regiments in the native army of British India. 

Fusion, Fusibility. See jMelting-point. 

FllSiyaina (properly Fuji-san), a sacred vol- 
cano, the loftiest mountain of Japan, stands on the 
main island, about 60 miles SAF. of 'lokio, and 
rises sorrre 12,200 feet above sea-level, with a crater 
500 feet deep. Its last enrption was in 1707. 
The cone is free from snow only in July — Sep- 
tember, when thousands of white-robed Buddhist 
pilgrims make the ascent easily enough. 

Fust, Johann, with Gutenberg and Schoffer 
formed the so-called ‘ Grand Typographical Triunr- 
virate ’ at Mainz between 1450 and 1466. Dr Faust 
(q.v.) has sometimes been confounded with him. 
See Printing. 

Fiistel de €oiilang:cs, Numa Denis, was 
born at Paris 18th March 1830, and after filling 
chairs successively at Amiens, Paris, and Stras- 
brrrg, was transferred in 1875 to the Nicole Nornrale 
at Paris, and became a merrrber of the Institute in 
the same year. He died September 12, 1889. His 
earlier wrrtings, Mimoirc srir Vile de Chio ( 1857 ) 
and Polyhc, ou la Grdcc conquisc par les Bomains 
(1858), had hardly prepared the reading public for 
the altogether exceptional importance of Iris bril- 
liant book La Citi antique (1864; 10th ed. 1885), 
which threw a flood of fresh light on the social 
and religious institutions of antiquity. The work 
was crowned by the French Acadenry, as was also 
his profoundly learned and luminous Histoire des 
Institutions politiques de V ancienne Franee (vol, i. 
1875). 

Fustian is a name given to certain kinds of 
heavy cotton fabrics, including moleskin, velveret, 
velveteen, beaverteen, eorduroy, and other varieties. 
They are chiefly used for men’s apparel, and are 
nearly all of the nature of velvet, but in the case of 
corduroy the lomrs forming the pile are uncut. 
Fustian cloth with a velvet pile is first woven on 
the loom, after which the surface weft threads are 
successively cut, brushed, or teazled, and singed on 
a hot iron cylinder. The cloth is then bleached 
and dyed. According to the particular kind of 
firstian, the face is cropped or shorn either before 
or after it is dyed. See V elyet. 

Fustic. The dyestuff sometimes termed Old 
Fustic is the wood of Maclura tinctoria, but the 
tree is also called Monts tinctoria. It is a native 
of Brazil, Mexico, and the West Indies. Formerij’ 
this dye-wood or its extract was largely used for 
dyeing wool yellow, or for the yellow portion of 
comjjound colour’s, but, like most other vegetable 
dj'es, its importance has declined owing to the 
preference now given to coal-tar colour’s. The 
name Young Fustic is occasionally given to the 
wood of Bhus cotinus, the twigs and leaves of 
which yield a yellow dye, but are much more 
extensively used as a tanning material. See 
Sumach, Dyeing. 

■ FusiiS, or Spindle-shell, a genus of Gastero- 
pods, usually referred to the Mrrrex family. The 
elevated spire, the large last whorl, the canal for 
the respiratory siphon, are familiar in the ‘ roaring 
buckie’ (F. or Neptunea antiquus), to which, as 
Wordsworth tells us, the curious child applies his 
ear and listens for the sonorous cadences- of the 
native sea. This common species is often dredged 
with oysters, &c., and used for bait, or everr eaten. 
The shell, generally about 6 inches long, is or was 
used for a lamp in the cottages of the Shetland , 
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fishei-mon. Tlie nests or egg-cases are curious, like 
those of the Whelk (q.v.). The dLstrihiition of 
Fusiis is ivorld-wide ; the living species number 
about 250 ; the extinct forms are twice as numerous. 
Tliey be^an in the middle Jurassic, and readied a 
climax in the Eocene and hlioceiie. Other interest- 
inf*" species besides the ‘ roaiiiig biickie are E, 
coins, with a siphon-canal twice as long as the 
shell; F. colosseus, about a foot in length; F. 
tiirtoni, from Scarborough, one of the treasures of 
conchologists. See Whelk. 

Filt€llgHliSCi e,nd other Indian towns in Fut. 
See Fatehga:^J, &c. 

Futiu-e State. See E.scHATOLOGy._ 

Fuze, a means of imiiting an explosive at the 
required instant, whetlier it is used in blasting 
operations, military demolitions and mines, or as 
the bursting-charge of a shell or Bomb (q.v.). In 
the former cases electricity would generally be 
used, but for hasty militoij demolitions Bickford’s 
fuze is employed in the British army. It is of two 
kinds— ‘ instantaneous ’ and 'ordinary,’ the first 
burning at 30 feet a second, the other at 3 feet a 
minute. The ‘ ordinary ’ consists of a train of gun- 
powder in layers of tape covered with gutta-bercha; 
in the ‘instantaneous,’ which is distinguidied_ by 
crossed threads of orange worsted outside, quick- 
match takes the place of the gunpowder. Powder 
hose is sometimes used when no other fuze is avail- 
able. It is made of strips of linen, forming, when 
filled with powder, what is called a ‘ sausage,’ i to 
1 inch in diameter. 

The fuzes used for shells are of a totally diflerent 
character and of many patterns. They are of two 
classes, those which depend for their action upon 
the rate of burning of the composition in them, 
called ‘ time ’-fuzes, and those which burst the 
shell on its striking the target, ground, or water, 
called ‘ percussion ’-fuzes. In the British army 
time-fuzes are hollow truncated cones of beech- 
wood, carrying a column of fuze- 
composition which burns at a fixed 
j rate — marks and figures on the 
outside show twentieths of a 
second Or less, and indicate where 
the hole must be made by a fuze- 
borer in order that the flame may 
have access through it to tlie 
bursting-charge, and so open tlie 
shell at the desired instant during 
its flight. They are chiefly used 
with Shrapnel Shell (q.v.) and 
mortars. Their length varies from 
! |5 3 to 6 inches, and they are fixed 

' , X in to the head of the shell before 

^ S firing. The thickness of iron would 
prevent the passage of the flame 
through the hole made by the borer 

' ^ in the shorter fuzes, and therefore 

Tig. 1. two or more powder channels are 
made in them, parallel to the 
fuze-composition, to communicate its flame to the 
buYsUng-eharge. , In guns having windage the 
fuze is ignited by the flame of the cartrid<'e en- 
veloping the shell, and quickmatch is placed on 
the top of the fuze to facilitate this. A metal cover 


protects the quickmatch until the last moment, 
and is then torn of! by means of a tape provided 
for that purpose. , In guns having no windage a 
percussion arrangement is placed in the head of the 
fuze, so that the shock of dischavge may ignite 
the fuze-composition. Fig. 1 shows a section of 
the common time-fuze, through one powder channel. 
A section of the percussion-fuze de.signed in 
the Hoyal Laboratory at 'Woolwich is shoun 
in fig. 2. It is a hollow gun-metal cylinder, o, 
arranged so as to screw into the head of the 
shell. Inside is a movable pcllci or ring, &, of 
wliite metal driven with fuze-composition like a 
tube, and carrying a percu.ssion-ca]). It has four 
feathers or' shouldei's projecting from its sides, and 
above these a gun-metal guard, e, fits round the 
pellet loosely, so as to prevent the cap of the pellet 
coming into contact with a steel pin which projects 
downwards from the top of the fuze. A safety pin, 
d, goes through the fuze with the same object, 
lint is removed before firing, and_ a lead pellet, e, 
then closes the aperture left by its removal. ’ On 
discharge the shock 

causes tlie guard to .shear i j 

off the feathers, and set Ir 

back with the pellet r -.t ' .'Ji, 

against the bottom of \'d'/ 
the fuze. The shock of i j~Z. k,’ gj 

impact on the target or I ; 


the fuze. The shock of jk,' gj’ k: — 

impact on the target or i ; jr |fap. ‘1, - ^ 

ground causes the pellet (ij ^ z .; ■, u ? 

to set forward, bringing W 
the cap against the pin, W l!l^ 

igniting the .fuze-com- m ^ 

position, and bursting Fig. 2. 

the shell. Percussion- 

fuzes are chiefly used with ‘ common ’ Shell (q.v.). 
Very many others are in use, chiefly modifma- 
tions of these two types— e.g. the ‘delay’ action 
fuze has both a percussion and time arrangement, 
so as to biiist the shell an instant after impact. 
All are delicate and apt to deteriorate hopelessly 
with age or exposure to damp. In the American 
pneumatic dynamite gun, the shell contains' an 
electric battery, and the circuit is completed 
by the shell striking either water or the target. - 

Fyiie, Loch, a sea-loch of Argyllshire, running 
40 miles northward and north-eastward from the 
Sound of Bute to beyond Inveraray. It is 1 to 5 
miles broad, and 40 to 70 fathoms deep. On the 
west side it sends off Loch Gilp (2J x IJ miles) 
leading to the Crinan Canal. Loch Fyne is cele- 
bi-ated for its henings. 

Fjl’d, the old English Militia. 

Fyzabad (better Faizahad), a city of Ondh, 
on the Gogra, 78 miles E. of Lucknow by rail. 
Built on part of the site of Ajodbya (q.v.), it was 
the caintal of Oudh from 1760 to 1780, but is now 
greatly fallen from its old-time splendour, most of 
its iMohamniedan buildings being in decay, and its 
palace converted into a storehouse for opium. It 
maintains, however, an active trade, especially in 
wheat and rice. Pop. (1881) including canton- 
ments, 43,927. — ^The area of Fyzabad district is 
1689 sq. ni., with 1,081,419 inhabitants; of Fyza- 
bad division, 7305 sq. m., with a pop. of 3,230,393. 
For the capital of Badakhshan, see Faizabad. 


is the seventh letter in the 
Koman alphabet, and in the 
modern alphabets derived from 
it. For the history of the char- 
acter, and its differentiation out 
of C, see Alphabet and letter 
C. The earliest inscription in 
which G is found is the epitaph 
on Scipio Barbatus, which 
Ritsclil considers was inscribed not later than 234 
B.C. The substitution of G in the Roman alphabet 
for the disused letter Z, which occupied the seventh 
.place in the old Italic alphabet, is believed to have 
been effected in the school of Spurius Carvilius, a 
grammarian who lived at the close of the 3d cen- 
tury B.C. In our minuscule g, which is derived 
from the Caroline script, the two loops do not 
belong to the majuscule form G, of which the 
little crook at the top of g is the sole survival. 
In Latin the sound of as in gaiideo, genus, 
age, was always hard, as in the English got; our 
soft sound^ which is heard before e and i in gist, 
generous, and gentle, did not come into use in 
Latin before the 6th century A.D. In English this 
soft sound is confined to words of foreign origin, 
such as gem and gender, and is due to French 
influence. An initial g in words of English origin 
is always hard, even before e, i, and y, as in gave, 
get, give, and go. 

The Normans could not sound our lu, and substi- 
tuted for it gxt. Hence we have such doublets as 
guardian and ivarden, guarantee and warranty. 
Conversely a French g sometimes becomes tv m 
English. Thus the old French gauffre has given 
us our word wafer. G is often softened to y, e, i, 
or a. Thus Old English genoh is now enough, 
gelie is alike, git is yet, geong is young, hand- 
geiueorc is handiwork, scelig is silly. A final or 
medial g often becomes w or ow ; thus the Old 
English fugol is now foivl, maga is maw, sorg is 
sorrow, lagti is law, elnboga is elhow. Sometimes 
g disappears altogether, as in the Old English gif, 
which is now if; is-gieel, which is icicle; or magister, 
which is master and mister. Before n we occa- 
sionally have an intrusive g, as in the words 
foreign, feign, sovereign, and impregnable. An 
Old English h sometimes becomes gh, and then 
lapses to f, as in enough and draught. In the case 
of many words, such as gate, get, and again, we 
owe to Caxton, under Mercian influences, the 
restoration of the Old English g, which for three 
hundred years had in Wessex been gi'adually 
lapsing into y. 

Gabbl’O (Ital.), a rock consisting essentially 
of the two minerals plagioclase Felspar (q.v. ) 
and Diallage (q.v.). It shows a thoroughly 
crystalline granitoid texture, with no trace of any' 
base. The plagioclase is a basic variety — labrador- 
ite being commonest, but anorthite is also some- 
times present in abundance. The diallaM may 
usually be noted by the pearly or metalloidal lustre 
on its cleavage-planes. It is usually either brown- 
ish or dirty green in colour. Olivine is also often 
met with as a constituent of gabbro, and some 
apatite is almost invariably present. In certain 
Binds of gabbro other varieties of pyroxene appear; 


and amongst other minerals which occasionally 
occur in gabbro may be mentioned hornblende, 
magnesia-mica, magnetite, ilmenite, quartz. The 
rock is of igneous origin, and occurs in association 
with the crystalline schists as large amorplious 
masses or bosses. Sometimes also it appeal’s in the 
form of thick sheets and bosses associated with 
volcanic emptive rocks. 

Gabcleutz, Haks Conoh vox her, German 
philologist, was born at Altenburg, 13th October 
1807. Even whilst stiU a student at Leipzig and 
Gottingen he spent a large part of his time in the 
study of Chinese and Arabic. He then began to 
study the Finno-Tartaric languages, and published 
in 1833 his Elements de la Grammaire Mandechoue. 
He had, moreover, a share in the establishment 
(1837) of Zcitsehrift fttr die Ktinde des Morgen- 
landcs, a journal devoted to oriental science, and 
contributed to it some interesting papers on the 
Mongolian and Mordvinian languages. Along with 
J. Lobe he published a critical edition of the 
Gothic translation of the Bible by Ulfilas, with a 
Latin translation, and with a Gothic glossary and 
grammar appended (1843-46). Besides a gram- 
mar of Syrjan (a Finnish dialect, 1841), he fur- 
nished contributions to periodicals on the Swahili, 
Hazara, Formosan, and Samoyede languages. 
His most important work on the science of lan- 
guage is Die BIclanesischen Sprachen (2 I’ols. 
1860^73). Beitriige zur Sprachenkunde (1852) con- 
tains Dyak, Dakota, and Kiriri grammars, whilst 
Ueber das Passivum (1860) is a treatise on uni- 
versal grammar. In 1864 he published a Manchu 
translation of the Chinese works, Sse-chv, Shn- 
Icing, and Shi-king, along with a glossary in 
German. Gabelentz knew upwards of eighty lan- 
guages. He died 3d September 1874 at Lemnitz 
in Saxe-Weimar. — His son and namesake, likewise 
a philologist, was born in 1840, and in 1878 was 
called to a chair of Eastern Asiatic Languages at 
Leipzig. 

Gabelle (derived through Low Lat. gabulmn 
from the Old Ger. gifan or Gothic giban, ‘ to give’ ), 
in France a word sometimes used in a general 
way to designate evei’y kind of indirect tax, but 
more especially tbe tax upon salt. This impost, 
first levied in 1286, in the reign of Philippe IV., 
was meant to be only temporary, but was declared 
peiqjetual by Charles V. It varied in the different 
provinces. It was unpopular from the very first, 
and tiie attempt to collect it occasioned frequent dis- 
turbances. It was finally suppressed in 1789. The 
word also indicated the magazine in which salt was 
stored. The name gabelou is still given by the 
common people in France to custom-house officeis 
and tax-gathereis. 

Gabelsbergrcr, Feaxz Xaver, the inventor 
of the system of shorthand most extensively used 
in German-speaking countries, was born 9th 
Febinai’j' 1789 at Munich, and entered the Bavarian 
civil service, acting as ministerial secretar 3 ' in the 
statistical office of the finance department from 
1826 to the date of his death, 4th Januai’j’ 1849. 
The summoning of a parliament for Bavaria in 
1819 led Gabelsberger to adapt the shorthand 
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system wliich he had invented for his own private 
rise to the purpose of reporting the proceeding of 
the parliament. Discarding straight lines and sharp 
angles, he endeavoured to construct a series of 
siOTS which should conform as closely as possible 
to the uTitten signs of German, and for his models 
went back to tlie majuscule fornis of the so-called 
Tiroiiian signs emploj’cd in Latin. His sj'stem is 
now used for reporting parliamentary proceedings 
in most of the countries in which German is the 
official language ; and it has also been adapted 
to the languages of several countries outside of 
Germany. Gabelsberger published an account of 
his system in Anleitung zur Dcutschen Jtcdezdchcn- 
hnnst Oder StenogrcqiMc (2d ed. 1850). See Gerber, 
Gabclsbcrgcrs Leben tnid Sireben (1868). 

GalierlnnziCj an old Scotch term for a beggar, 
from his wallet. The word is no doubt originally 
of the same origin as the English gabardine, ‘a 
cloak,’ from the Spanish gaban; the second part 
the same as loin, the part on which the wallet rests. 
There is extant a fine old ballad of a young lover 
wlio gained access to his mistress through adopting 
the disguise of the gaberlunzie-nian. 

Gabes. See Gabes. 

Gabion (Ital. gabbia, related to Lat. cavea, 

‘ hollow ’ ), a hollow cylinder of basket-work, 3 feet 
liigh and 2 in diameter, employed in fortification 
for revetting purposes — ^i.e. to retain eartli at a, 
steep slope. A sap-roller consists of two concentric 
gabions, one 4 feet, the other 2 feet 8 inches in 
diameter, the space between being wedged full 
of pickets of hard wood, so as to form a mov- 
able protection for the men working at a saphead. 
See Mines. 

Gabirol. See Avicebeon. 

Gable; the triangular part of an exterior wall 
of a building between the top of the side-walls and 
the slopes of the roof. The gable is one of the 
most common and characteristic features of Gothic 
architecture. .The end walls of classic buildings 
had Pediments (q.v.), which followed the slope of 
the roofs, but the.9e were always low in pitch. In 
medieval architecture gables of every angle are 
used with the utmost freedom, and when covered 
with the moulded and crocheted copes of the richer 
periods of the style, they give great variety and 
beauty of outline. 

Gablets, or small gables, are used in great pro- 
fusion in connection with the more decorative 
parts of Gothic architecture, such as canopies, 
pinnacles, &c., where they are introduced in end- 
less variety along with tracery, crockets, and other 
enrichments. 

The towns of the middle ages had almost all the 
gables of the houses turned towards the streets, 
producing great_ diversity and picturesqueness of 
effect, as may still be seen in many towns which 
have been little modernised. The towns of 
Belgium and Germany especially still retain this 
medieval arrangement. In the later Gothic and 
the Renaissance periods the simple outline of the 
pblo became stepped and broken in the most 
fantastic manner. This method of finishing gables 
ha.s again become popular, all sorts of curves and 
twists being adopted. See Corbie-steps. 

Gablonz, a town of the north of Bohemia, 
C miles SE. of Reichenberg, celebrated for its 
glass manufactures, in which some 12,000 men 
are eniplqyed. The town has also textile industries, 
bookbinding, and porcelain-painting. Pop. 9032. 

Gaboon, a Prench colony on the west coast of 
Africa between the Atlantic and the middle Congo. 
Its north boundary touches the German colony of 
the Camoi'oons ; its south boundary is foniied bv 
the iT\ er Ishiloango and the water-parting between 


the Congo and the Kwilu. Its area is estimated at 
173,700 sq. m. The coast is tolerably uniform, the 
principal indentations being Corisco Bay and the, 
estuaries of the Gaboon and Ogowd (q.v.) in the 
north-west. These last are with the ICwilu (q.v.) 
the principal rivers of the colonJ^ The Gaboon, 10 
miles wide at its entrance, penetrates 40 miles 
inland, with a width varying between 6 and 12 
miles. On the north bank, which is tolerably high, 
is the European settlement of Libreville ; the south 
bank is low and marshy. Its chief affluents are 
the Como or Olombo from the east and the Reinboe 
from the south. Besides these the Licona, Alima, 
and Lefini, about which but little is known, flow 
eastwards into the Congo. The climate on the 
coastal strip is extremely unhealthy ; mean annual 
temperature, 83° P. On the inland plateau (2600 
feet above sea-level) it is better. The interior 
has not yet been fully explored ; certain parts, as 
the basin of the Ogowd, the region around the 
sources of the Licona, the Kwilu region, and the 
coast-lands, are fertile and rich in natural resources. 
Amongst tlie exports figure timber, gum, ivory, 
gutta-percha, palm oil and kernels, earth-nut's, 
sesamum; and malachite ; other products .are brown 
hem.atite, quicksilver, sugar-cane, cotton, and 
bananas. The principal imports are salt, spirits, 
gunpowder, guns, tobacco, cotton goods, and iron 
and brass wares. All .agricultural operations are 
perfonned by women. The coast tribes engage in 
trade, which is particul.arly active around Loango 
in the south-west and on the Gaboon. The 
people belong for the most part to tribes of the 
Bantu stock, the more important being the 
Mpongwe, the Pans, Bakele, Bateke, &c. Sheep 
and goats are numerous, but the foimer yield no 
wool. This part of Africa was discovered by the 
Spaniards in the 15th century. The French' made 
their fii-st settlement on the Gaboon estuarj' in 
1842 ; twenty years later they extended their sway 
to the Ogowd. But they seem never to have 
attached any importance to the colony until fflter 
Savorgnan de Brazza (q.v.) began to explore it in , 
187G-86. By his energy and enterprise the countiy 
is being rapidly made known. Administratively 
the Gaboon districts belong to the colony of Sene- 
gambia. See Biun-Renand, Les Possessions Fratt- 
guises de I’Afrique Orientale (Paris, 1886). 

Gaborinii, Emile, the gre<at master of ‘ police 
novels,’ was born in 1835 at Saiijon in Charente- 
Infdrieure, and was only saved from mercantile 
life by a timely discovery that he could write. He 
had already contributed to some of the smaller 
Parisian papers, when he lea 2 Jed into fame at a 
single bound with his story L’Affairc Lermige 
(1866) in the feuilleton to LePays. It was quickly 
followed by Le Dossier 113 (1867), Lc Crime 
(VOrcivttl ( 1868 ), Monsieur Lecog ( 1869 ),Les Esclavcs 
do Paris { 1869), La Vie infernale ( 1870), La Clique 
Dor6e (1871), La Corde an Co%i (1873), L’ Argent 
des Antres (1874), and La Dtgringolade. (1876). 
Gaboriau died suddenljq 28th September 1873.' 

Gabriel (Heb., ‘ man of God ’ ) is, in the Jewish 
angelology, one of the seven , arch.angels ( see 
Angel). ThejMohammed.ans hold Gabriel in even 
greater reverence than the Jews ; he is called the 
spuit of truth, and is believed to have dictated the 
Koran to Mohammed. 

.Gacliard, Louis Prosper, writer on the 
history of Belgium, was born at Paris, 12th blarch 
1800. He spent the greater part of his life as 
keeper of the archives at Brtrssels. He died 24th 
December 1885. He edited fronr the nationril 
archives of Belgirrrn and Spairr the correspondence 
of William the Silent ( 1847-58). Philip II. ( 1848-59), 
Margaret of Arrstria (1867-81), and Alba (1850); 
and wrote Les Troubles do Gand sous Charles V. 
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(]S46), and Betraitc et Mart dc Charles V. 
(1854-55), besides other books dealing witli, the. 
. liistoiy of Belgium. 

Gad, the seventh .son of Jacob by Zilpah, the 
handmaid of Leah, and founder of an Israelitish 
tribe numbering at the exodus from Egypt over 
40,000 iighting-men. Nomadic by nature, and 
possessing large herds of. cattle, they preferred to 
remain on the east side of Jordan, and were re- 
luctantly allowed to do so by Joshua, on condition 
of assisting their countrymen in the conquest and 
subjugation of Canaan. Their territory lay to the 
north of that of Reuben, and comprised the moun- 
tainous district known as Gilead, through which 
flowed the brook Jabbok, touching the Sea of 
Galilee at its northern extremity, and reaching as 
far east as Rabbath-Ammon. The men of Gad 
were a stalwart fighting race — eleven of its heroes 
joined David at his greatest need. Jephthah the 
Gileadite, Barzillai, Elijah the Tishbite, and Gad 
‘ tbe seer ’ were in all probabilit}’’ members of this 
tribe. 

Gadaines, or more accurately Ghadames (the 
Cydamns of the Romans ), is the name of an oasis 
and town of Africa, situated on the nortliern 
border of the Sahara, in 30° 9' N. lat. and 9° 
17' E. long. The entire oasis is sun'ounded by 
a wall, which protects it from the sands of the 
desert. The streets are naiTow and dark, being 
covered in to shield them from the sun’s rays. The 
gardens of Gadames, which grow dates, iigs, and 
apricots, owe their fertilitj' to a hot spring (89° 
F.), from which the town had its origin. The 
climate is dry and healthy, though very hot in 
summer. The town is an entrepot for manufactui'es 
and foreign goods from Tripoli to the interior, and 
for ivory, beeswax, hides, ostrich-feathers, gold, 
&c., from the interior to Tripoli. The slave-trade 
is now completely abolished. Pop. between 7000 
and 10,000, mostly of Berber descent, and in re- 
ligion devoted Mohammedans. 

Gad'ara, foi-merly a flourishing town of Syria, 
in the Decapolis, a few miles SE. of the Sea of 
Galilee, but now a group of ruins. It was the 
capital of Peima, and in all probability the chief town 
in the New Testament ‘ country of the Gadarenes ’ 
(cf. Mark, v.). It endured sieges by Alexander 
Jannreus and Vespasian, but fell into decay after 
the Mohammedan conquest. 

Gaddi, the name of three Florentine painters. 
(1) Gaddo Gaddi, born about 1239 at Florence, 
where he died about 1312. None of his paintings 
have survived, unless four of the frescoes in the 
■ upper church at Assisi are from his liand. Of his 
mosaics there remain specimens in S. Maria 
INIaggiore at Rome.— (2) Taddeo Gaddi, son and 
pupil of the preceding, was born about 1300 in 
Florence, and died there after 1366. _ A disciple of 
Giotto, he painted frescoes I'epresenting the life of 
the Virgin m the Baroncelli Chapel of the church 
of the Holy Cross at Florence; a triptych of the 
Virgin and Child, now at Berlin ; another similar 
, one at Naples ; and other frescoes at Pisa and 
Florence. As a painter he possessed little original 
inspiration.— (3) Agnolo Gaddi, son and pupil of 
Taddeo, born about 1350, died in October 1396. 
At Prato he executed a series of frescoes depicting 
the history of the Virgin’s Sacred Girdle, and in 
tlie church of the Holy Cross at Florence another 
series showing the history of the Cross. Besides 
these he painted some altarpieces. Later in life 
he settled at Venice, and devoted himself to com- 
mercial pursuits. 

Gadc, Niels "Wilhelj!, musical composer, born 
at (iopenliagen 22d Febniaiy 1817. He became 
known by his Echoes of Ossian (1841), studied at 
Leipzig, and became Mendelssohn’s successor as 
212 ' 


leader of the Gewaudhaus concerts there. In 1868 
he was appointed master of thp Chapel Royal at 
Copenhagen. He has composed symphonies, an 
octet, the Ej- 1 King’s Daughter, and other works. 

Gades. See Cadiz. 

Gad-fly. See Bot. 

Gad'idai (Cod-fishes), an important family of 
bony fishes in the sub-order Anacanthini (see 
Bony Fishes), including many of the most im- 
portant food-fishes, such as cod, haddock, whiting, 
and_ other species of Gadus, the hake (Mer- 
luccius), the fresh-water burbot (Lota), and the 
ling (Molva). The general characters will be 
readily gathered from the articles on these fishes. 
Most of the Gadidre are littoml and surface fishes, 
but not a few, such as Chiasmodus (figured under 
Fishes), Halai-gju-eus, the deep black Melanonus 
discovered by the Chcdlenger, and Haloporphyrus, 
inhabit the deep sea, while a few species (e.g. 
burbot) live in fresh water. The 5 ' vary greatly in 
size, from giant cod, hake, and ling four feet or so 
long to the dwarf-fish (Bregmaceros) of tropical 
seas, which measures only about three inches. See 
Cod, and similar articles. 

Gajlsdcii, Cheistophee, an American patriot, 
born in Charleston, South Carolina, in 1724, was 
educated in England, and became a successful 
merchant in Philadelphia. He was a member of 
the first Continental congress (1774), rose to the 
rank of brigadier-general during the revolution, 
was lieutenant-governor of .South Carolina, and 
suffered nearly a year’s imprisonment by the 
British. He died 28th August 1805. — His grand- 
son, James Gadsden, born in Charleston, 15th 
May 1788, served as lieutenant-colonel of engineers 
in the war of 1812, and as Jackson’s aide against 
the Seminole Indians. In 1853 he was appointed 
minister to Mexico, and negotiated a treaty under 
which the United States purchased a large section 
of territory, ‘ the Gadsden Purchase,’ now forming 
part of Arizona (q.v.) and New Mexico. He died 
26th December 1858. 

Gndsliill, 3 miles NAV. of Rochester, commands 
a splendid prospect, and was the scene of FalstalFs 
famous encounter with the growing number of 
‘rogues in buckram suits.’ Gadshill Place, an old- 
fashioned red-brick house here, which Dickens 
coveted as a boy, was bought by him in 1856, and 
was his permanent residence from 1860 till his 
death in 1870. 

Gadwall (A was sirepera), a species of duck, 
not quite so large as the mallard, a rare visitant 
of Britain, but abundant in many parts of the con- 
tinent of Europe, and equally so in Asia and in 



Gadwall { Anas strepera). 


North America. Being a bird of passage, it occurs 
also in tropical regions— e.g. the north of Africa. 
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It Ijreedsin marshes, anil lays from seven to nine 
Its voice is loud and liareh. It is much 
esteemed for the table, and is common in the 
London market, being imported chiefly from 
Holland. 

G.-ea, or Ge, in Greek Mythologj', tlie goddess of 
the earth, appeal's in Hesiod as the nrst-horn oi 
Chaos, and the motlier of Uranus and Pontus. She 
also bore the Titans, Cyclopes, Erinyes, Giants, ckc. 
As the vapoure which were supposed to produce 
divine inspiration rose from the earth, Giea came 
to he regarded as an oracular divinity ; the oracles 
at Delphi and Olympia were believed, to have once 
belonged to her. Her worship _ extended over all 
Greece, black female lambs being offered on her 
altars. "She was also the goddess of marriage, and 
again of death and the lower world. At Koine 
Giea was worshipped under the name of Tclltts. 

Gdekwdr. See Guicowar. 

Gaelic Langaaare and Literature. 

Gaelic is the language of the Goidel or Gael. The 
term includes Irish and Man.x .os well as Scottish 
Gaelic, though popular usage frequently restricts 
its application to the last alone. The tribes who 
spoke this language were known to the Romans as 
Scoti; and native authors, especially when they 
wrote in Latin, sometimes made use of the word to 
designate the people. Their principal home was in 
Ireland, and accordingly with writers like Adamnan 
Scotia is ‘ Ireland,’ and lingua Scotica, ‘ Gaelic.’ 
About the beginning of the Cth century a fresh 
colony of these Scots settled in Argyllshire, and 
founded the sub-kingdom of Dalriada. Tliey were 
followed some sixty years later by Columha’s 
mission to Iona. The people prospered in their 
new home, and by the middle of the 9th century 
Kenneth iMacAlpin, one of their race, became king . 
of Pictland as well as of Dalriada. In after-yeai-s 
the names Scotia and lingua Scotica followed these 
successful colonists, and Scotland became the name 
of the kingdom founded by them. At a later 
period Scot and Scottis_ toung were applied to the 
Teutonic tribes settled in Scotland and their speech, 
and then it became customary to speak of Gaelic 
as Irish, or corruptly Erscli and Erse. But to the 
people themselves such designations are unknown. 
With them Scotland has always been A Iba, Albaiim, 
as distinguished from Eirinn'' Ireland,’ mdSasunii 
( Saxon ), ‘ England ; ’ and a Scotsman, whether Celt 
or Teuton, is Albaiuiach. They themselves are 
Gaidheil, ‘ Gaels,’ in contradistinction to Gaill, 
'strangers,’ a word applied of old as a general term 
to the Norwegian and Danish invaders, but now to 
the Lowland Scot ; their territory is Gaidhealtachd, 
‘Gaeldom,’ as distinct from Galldachd or ‘Low- 
lands ; ’ and their speech Gdidhlig, ‘ Gaelic,’ in con- 
trast to Beurla, formerly Bclrc, a word originally 
signifying ‘ language ’ simplj^, afterwards an ‘ un- 
known ’ or ‘ foreign tongue,’ and now among High- 
landers restricted to the foreign tongue best known 
to them — ‘ English.’ When it becomes necessary 
to differentiate, they spe.ak of Gaidhlig Albannach, 
‘Scottish Gaelic ; ’ Gaidhlig Eirionnach, ‘ Irish 
^ rxn ’ Gaidhlig Mhanannach, ‘ hlanx Gaelic. ’ 
language of the tribes occupying the 
north of Scotland, and collectively spoken of by tlie 
Konians m Piets, was, is not definitely ascertained. 
As in their blood, so in the speech of these people, 
there was probably a dasli of pre-Celtic. That the 
language was largely a Celtic dialect is proved by 
suchnaniM as Caledonia, the root of whicli we have 
still in cotll, in origin as in meaning the equivalent 

Clyde,’ aumrd 


still in Gaelic a ‘sea 


The idioms of PictlanS 


in those days seem to have been, in so far as Celtic, ^ 
more closely allied to the Brythonic than to the 
Goidelic dialects (see Celts); but the Dalriads, 
powerfully backed by the Coliimhan clergy, after- 
wards nudde Gaelic the ruling speech over the whole 
kingdom. It was the language of the court until 
ilalcolm Canmore’s day. The political and ecclesi- 
astical ideas which Queen Margaret favoured were 
Iiostile to Gaelic, which from her time has been retir- 
ing steadily though slowly north and west. We get 
a glimpse now and again of its retreating footsteps. 
Gaelic was the vernacular of Buchan in the 12th 
century, piohably much later. The ability to speak 
the language is one of the accomplishments credited 
to James IE. by the distinguislied Spanish ambass- 
ador, Don Pedro Pueblo. It was spoken in Gallo- . 
way in Queen Maiy’s reign, and the echoes of tlie 
old tongue lingered in the vale of Glenapp do\ni to 
the close of the 17th centuiy. It was the mother- 
tongue of George Buchanan, Scotland’s gieatest 
scholar, who was bom in Killeara in Stirlingshire. 
Captain Burt mentions that until shortly before- 
the Union, when the farmers of Fife sent their 
sons as apprentices to the Lothians, it was made 
a condition of indenture that the boys should be 
taught English. The sweeping measures taken to 
punish the Clans who took part in the rebellion 
of 1745 ; the introduction of sheep-farming into the 
north; the spread of education; facilities of com- 
munication by steam and rail ; tlie extension of the 
suffrage — all have in their way been the means of 
introducing the use of the English tongue into even 
the remoter parts of the Highlands, though without 
largely contracting the Gaelic-speaking area. This 
venerable language is still spoken over the whole of 
Ai-ran, Argjdl, Inverness, Ross, and Sutherland ; in 
considerable portions of Perth and Caithness ; and 
in the upland corners of Dumbarton, Stirling, Aber- 
deen, and Banff. According to the census of 1881 
the number of persons who spoke Gaelic ‘ habitu- 
ally’ in Scotland was 231,602, of whom, however, . 
no fewer than 8517 were dwellers in .Glasgow. 
Emigrants from the Highlands carried their mother- 
tongue to Ameiica and Australia. In the end of 
last centurj" Gaelic took root in Carolina ; but the 
use of it in the United States and in Australia is 
largely on the wane. The language is, however, 
preached to large and flourishing congregations 
throughout wide tracts of the Dominion of Canada. 
Through the exertions of Professor Blackie a Celtic 
chair was founded in 1882 in the university of Edin- 
burgh ; and by the deed of foundation the professor 
is bound to make ‘ provision for a practical class in 
the uses and graces of the Gaelic language, so long 
as that- language shall be a recognised medium of 
religions instniction in the Higlilands of Scotland.’ 

From the Dalriadic immigration until the Nor- 
wegian and Danish invasions, a period of 300 years, 
Ireland and Gaelic Scotland may be looked upon 
as one. The language and literature of both were, 
the same. The Norwegian settlement' caused a 
temporary dislocation. The Hebrides were placed 
under one government with the Isle of Man, and 
to this day a hlanxman finds Gaelic more intel-^ 
ligible than Irish. During this period Scottish 
Gaelic, separated from the parent tongue, and sub-' 
jected on the one side to Norse, on the other to 
Pictish influence, developed certain characteristics 
which are still traceable. But, when things settled 
down, the old ecclesiastical and literary relations 
between the Highlands and Ireland were resumed, 
and niaintainecl until the Reformation. A com- 
mon literature checked the tendency of the two 
dialects to diverge. Accordingly, the differences 
between Scottish and Ii-ish Gaelic may be regarded 
as mere variations of dialect, which in the spoken 
tongues shade into each other. In point of lan- 
guage Ulster is as far removed from ^funster as from 
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Islay. Again, an Islayman feels as much at liome 
in Antrim as in Assynt, and his patois differs less 
from either than that of Liddesdale differs from 
Buchan. The printed hooks show greater varia- 
tions, but these_ are more in appearance than in 
reality. Manx is written phonetically, and to a 
Gaelic reader the page looks strange at fimt sight. 
Irish is witten as a rule in the old charactei-s, 
and aspiration is marked by a dot over the letter 
affected. Gaelic, on the other hand, has adopted 
the Roman alphabet, and aspiration is indicated, 
except in the c.ase of infected I, 71, j’, by the addi- 
tion of the letter h. Irish writers make a liberal 
use of ai'chaic and obsolete forms, while the aim of 
Highland authors is to bring the written language 
and the spoken tongue more into line. In both 
there has been great loss of inflexion in noun and 
verb; but on tliis dorni grade Scottish Gaelic has 
progressed even more rapidly than Irish. But in 
all essential features the two are one langtiage, 
with a copious vocabulary, the native stores being 
largely supplemented from foreim sources, especi- 
ally Latin and English, and witli probably an in- 
fusion from a pre-Celtic non-Aryan speech. The 
distinctive Celtic law which places two words that 
are in close grammatical relation under one main 
accent, and treats them for the time being phoneti- 
cally .as one word, holds true in all tlie Celtic 
dialects, Bi^'thonic and Goidelic alike. Under 
this law, initial aspiration, due to vocalic avslaut, 
folloAvs the same rules in Irisli and Scottish Gaelic ; 
hut while the nasal aiislaut, technically termed 
eclipsis, proceeds in written Irish with all the 
regularity of the multiplication table, in spoken 
Gaelic this phonetic change appears only sporadic- 
ally, and native grammarians liave ignored it alto- 
gether. 

Among the more noticeable differences between 
Irish and Scottish Gaelic are the following. In 
both the accent or stress is on the root-syl- 
lable of the word, but Scottish Gaelic exhibits a 
tendency to follow the English fashion of throw- 
ing the accent as far back as possible. Besides, 
in the case of complex substantives, such as 
diminutives, &c., which have usually a principal 
and subsidiary accent, while Irishmen place the 
main accent on the terminal syllable. Highlanders 
(and here Ulster joins them) keep the principal 
accent on the root-syllable. Irish aidcdn, ‘a 
hillock,’ from c7ioc, ‘ a hill,’ is in Scotland e/wcdn; 
Irish duillcdg, ‘a leaflet,’ from duUlc, ‘a leaf,’ 
G.aelic duilledg, &c. Scottish Gaelic, under 
Norse influence it may well be, takes in many 
cases the broad sound of n, where Irish adheres 
to the older o: cos, ‘foot,’ is in Scottish Ga,elie 
cas ; focal, ‘ vocalis,’ faced. In the north High- 
lands the practice is carried further than in the 
south : p6g, ‘kiss,’ is pug in Sutherland. Even so 
the open long c, sometimes also long i, is in the 
north Highlands diphthongised into ia, where south 
Argyll, like Ireland, is satisfied with the old 
sound: Jiariox feu7-, ‘grass;’ 7nal ioxnmd, ‘ cloud;’ 
so fa7i, ioY fio7i, ‘viuum,’ &c. With the exception 
of masculine o-stems, the nominative plural of 
nouns in Scottish Gaelic assumes a final n, while 
Irish abides by the old vocalic ending : Scottish 
Gaelic casan, ‘feet,’ Irish Gaelic cosa; Scottish 
Gaelic Umteaii, ‘shirts,’ Irish Gaelic Imite, &c.. 
In the verb. Highlanders use the analjrtic fomi in 
some cases where Irishmen have 2 U'eserved the 
synthetic. Because of the loss of inflexion, aux- 
iiiaiy verbs in Gaelic as in English have con- 
tinually to he called in to form mood, tense, and 
voice. Except in the case of is, ta, hhcil, all 
different roots forming the substantive vei-b, there 
is no separate fomi for the present tense in Gaelic. 
The i-futnre still survives in both dialects, but the 
characteristic consonant f has disairpeared from 


Scottish Gaelic, and has hardly left its ghost 
behind : the Irish cxdrfidh is now simply cairidh 
in the Highlands. 

Gaelic literature in Scotland dates from St 
Columba. The great missionary was an ardent 
student and an accomplished scribe ; and succeed- 
ing abbots of Iona followed in the footsteps of the 
illustrious founder of the monastery. Ecclesiastics 
wrote in those days for the most part in Latin. It 
w^ a ireriod of great literary activity as well as of 
missionai-y enterprise. But of the many works 
produced at this time few survive. With all his 

assion for his native saga, the Norseman, in Ids 

eathen days, made short work of the books and 
bells of priests. During the Danish invasions, 
monks fled in large numbera to the Continent, 
sometimes taking their MSS. along with them. 
Accordingly, we find that while only half-a-dozen 
hooks written by Gaelic scholars before the 10th 
eentury are to be found in the British Isles, there 
are over 200 MSS. of this ireriod preserved in 
Austria, Italj’^, Switzerland, Germany, France, 
and Belgium. Many of these may have been 
written in Scotland ; two certainly were. A cojiy 
of Adamnan’s Life of Cohmiha, written in Iona 
before 713 A.D., is now in the public library of 
Schafl'hausen. The Book of Deer, a MS. of the 
9th century, is in Cambridge. With the excep- 
tion of some half-dozen MSS. in the university 
of Edinburgh, in the libraiy of the Society of 
Antiquaries, and in priv.ate hands, all the MS. 
literature of the Gael preserved in this country 
has been, mainly through the influence and patriot- 
ism of Dr Skene, deposited for preservation 
and reference in the libraiy of the Faculty' of 
Advocates, Edinburgh. This collection consists of 
sixty-three separate parcels, many of them being 
several MSS. bound together for the convenience 
of the owner. A large number of them were 
written within the last 250 yeare ; a few are 500 
years old. Many are mere tattered scraps of paper, 
illemble through damp, decay, and neglect ; several 
are beautiful vellums of exquisite workmanship, as 
fresh as in the day they were written. About half 
of the total number are the property of the HiMiland 
and Agiicultnral Society of Scotland. ’Thirty- 
two MSS., including nearly all the oldest parch- 
ments, are known to have once belonged to the 
M‘Laclilans of Kilbride, in Nether Lorn, Argjdl- 
shire. This portion of the collection is supposed 
to have formed a part of the lost librarv of Iona. 

The greater number of the oldest of these MSS. 
are indistinguishable from the Irish MSS. of the 
same date. Since Norse days Scottish Gaelic has 
had a separate individuality, but of this the MSS. 
take little or no account. The centre of Gaelic 
learning and culture was in Ireland and Dah iada. 
Accordmgly, we hear comparatively little of the 
Piet, his language, beliefs, and traditions. The 
men of the Isles fought and_ fell at Bannockburn 
and Flodden ; but though Irish and Noree heroes 
are household words witlr Hebridean bards, Bruce 
and Wallace are unknown to them. In the middle 
and north Highlands the political sympathy with 
the central government was not perhaps much 
stronger than in the west, but the linguistic and 
literary connection with Ireland was much less 
close. Accordingly, we find in the MS. of the 
Dean of Lisraore, written by a native of Glenlyon 
in Perthshire, between 1512 and 1540, and at a later 
period in the Pemaig MS., written by Duncan 
M‘Eae in Kintail in the latter half of the 17th 
centuiy, a wide departure fi-om the traditions of 
Gaelic scholars. Highlandmen and their affaii-s 
obtain prominence ; the language is not merely 
Scottish Gaelic, but frequentlj' the provincial idiom 
of the scribe ; the writing is in the current Scottish 
hand and character of the day ; and the orthography 
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is more or less phonetic, a method adopted partly 
perhaps in ignorance, partly from impatience, , of j 
the strict and highly artificial rules of the schools, j 

The MSS. in the Scottish collection frequently j 
supply valuable variants, sometimes -welcome 
additions, to the large Irish collections. The | 
subject-matter of several is religious — lives_ of 
saints, such as Columba and St Margaret ; passions 
and homilies, such as are found in the iLeablutr 
Breac, or ‘Speclded Book.’ In MS. I. (Skene’s 
catalogue) is the Passion of our Lord as revealed 
to Anselm, written down in 1467 bj’ Dugald, son 
of the son of Paul the Scot, a treatise not to be 
found in the ‘Speckled Book.’ A few deal with 
philology and lundred matters. In MS. I., for 
example, is preserved a copy of the Books of 
Primers ( Oraicceht -nan Eigeis), as in the Book 
of Ballymote. Several MSS. contain translations 
of portions of- the heroic history of Greece and 
Home : the destruction of Troy, the laboui-s '.of 
Hercules, the expedition of Jason ; also the wars of 
Porapey and Cmsar. The genealogies, tales, mythi- 
cal and legendary, of tlie peoples and races that 
inhabited Ireland, and of Locldannaich or Scandi- 
navians, are endless. The most imaginative 
pieces, such as the voyage of Madduin and the 
adventures of Conall,' are in prose, with verse 
interspersed. Several historical documents and 
even calendars, such as that of Oengus the Culdee, 
are, on the other hand, thrown into the form of 
verse. Gaelic poetry is all lyric, the epic and the 
drama, as literary forms, being unknown to the 
people. The line as a rule is smooth and florring, 
with an exceeding richness and -s’ariety of verse. 
In poetry as in prose the style is frequently in- 
flated ; and the language, whether of praise or 
blame, unmeasured, exaggerated. The literature 
shows that the Scottish Gael is witty rather than 
humorous, and that his perception of the beauti- 
ful in external nature is ever lively and true. 

The most characteristic features of the Scottish 
collection are the almost total absence of annals, 
and the great richness of the medical section. Two 
folios relating to Irish events ( 1360-1402) bound up 
in MS. II. , and the history of the Macdonalds of the 
Isles (MS. L.) are, apart from genealogies, pretty 
nearly all that deal with affairs within historic 
times. That records were written in Gaelic we 
know from various sources, though the memoranda 
in the Book of Deer and the Islay Charter of 1408 
are almost^ all that survive. On the other hand, 
fully a third of the whole Scottish collection is 
medical or quasi-medical. These MSS, consist of 
treatises on anatomy, physiology, botany, and 
pharmacy. Several are translations with com- 
mentaries of portions of Aristotle’s works, of Galen, 
Hippocrates, Bornardus Gordonus, Averroes, Isidore, 
&c. ; but the strictly medical discussion frequently 
branches off now to metaphysics and theology, now 
to astrology and alchemy. The greater part of 
these scientific documents were at one time the pro- 
perty of the M'Bheaths or Beatons or Bethunes, 
for many generations family physicians in Islay, 
Mull, and Skye. These medical books may not 
perhaps claim to be of great scientific value ; but 
they are of high interest and importance as a most 
reliable piece of evidence regarding the state of 
le.arning and culture in the West Highlands during 
wlmt we complacently call the dark ages. 

The first book printed in a Celtic dialect was 
John Knoxs Liturgy, translated into Gaelic by 
Bishop Caisewell of , Argyll, and published in 
Edinburgh in 1567. Up to the middle of the 18th 
century not more than twenty Gaelic books were 
’ ^'P.d these consisted mainly of successive 
^Uti^ons of tlie Psalms, Shorter Catechisin, and 
Oonfossion of Faith. The niiinher of sei)arate pub- 
lications now amounts to several hundreds. A 


very complete and accurate account of Gaelic hooks 
printed before 1832 is given in Keid’s Bibliotheca 
Scofo-Cdtica. Professor Blackie, in his Langitagc 
and Literature of the Scottish Highlands, (1876), 
lias given admirable translations of the best eflbvts 
of modern Gaelic authors. These consist for tlie 
most part of a succession of lyric iioets who have 
liourislied during the last 300 years. Poreinost 
among them are Mary MacLeod [nigh’n Alastair 
Ittiaidh), who was bom in Harris in 1569 or there- 
abouts, and attained, so tradition relates, to the 
great age of 105 years; John Macdonald {Tain 
Loin) of the Keppoch family, who witnessed the 
battle of Inverlocliy in 1045, and survived Killie- 
crankie; Alexander Macdonald (Blue Mhaighstir 
Alastair), the celebrated Jacobite poet, horn about 
1700, received a university education, became 
schoolmaster in Ardnamnrchan, and aftenvavds an ^ 
officer in Prince Charles Stuart’s army, published a 
Gaelic vocabulary in 1741, and a volume of poems 
in 1751 ; John MacCodrum, a native of North 
Uist; Kobert Mack^' (Boh Bonn, 1714-78), the 
Eeay Connti-j’ bard ; Dugald Buebannan of Bannoch 
(1716-68), religious poet arid evangelist; Duncan 
Ban M'lutyre (1724-1812), the famous poet-game-, 
keeper of Bdnn-ddrain, fought at Ealkirk in 
1746, and in his old age was a member of the 
city guard of Edinburgh; William Boss (1762-90), 
schoolmaster in Gairloch ; Allan MacDougall 
(Ailcan Dali, 1750-1829); Ewan M'Lachlan of 
Aberdeen (1775-1822), scholar and poet; and 
AYilliam Livingstone (1808-1870), the Islay bard. 
Of Gaelic poets still living may be mentioned, 
among others, the veteran Evan M'Coll of Kingston, 
Canada; John Campbell of Ledaig; "Mrs Maiy 
Mackellar ; and Neil Macleod. Of late years the 
most notable Gaelic works published have been The 
Bcanties of Gadic Poctrg, edited by John Mac- 
kenzie ; Caraid nan Gaidhcal, being a selection of 
dialogues and articles contributed by Dr Norman 
Macleod the elder, the best of Gaelic prose writers, 
to several periodicals and books; J. F. Campbell’s 
Talcs of the West Highlands (4vols. 1860-62), and 
the same author’s Leahhar na F6innc or ‘Ossianic. 
Ballads’ (1872); the Booh of the Dean of Lismore, 
edited by Drs hI'Lauchlan and Skene (1862);, 
and Sheriff' Nicolson’s Gadic Proverbs (1881).'. 
Scholarly clergymen of a past generation — the 
Stewarts of Killin, Luss, and Dingwall, and Dr 
Smith of Campbeltown — made an excellent trans- 
lation of the Scriptures into Gaelic. The gi-ammars 
of Stewart and Munro, and the dictionaries of 
Armstrong (1825) and the Highland Society ] 1828), 
though requiring to be rewritten in the, light of 
modem science, are works of. great merit. Among 
the most prominent of recent scholars in the field 
of Scottish Gaelic were Dr Thomas M'Lauchlan of 
Edinburgh, Dr Archibald Clerk of Kilmallie, and Dr 
Alexander Cameron of Brodick. See Celts, Picts, . 
OssiAN, Ireland, Deer. 

. Gaeta (Lat. Caida), a strongly fortified mari- 
time town of southern Italy, in the province of. 
Caserta, is picturesquely situated on a loftj' pro- 
montory projecting into the Mediten-anean, 50 
miles NW. of Naples. On the summit of the pro- 
montory stands the circular Boland’s tower, said 
to be the mausoleum of Lucius Munatius Plancus, 
the friend of Augustus. The beauty of the bay of 
Gaeta, which almost rivals that of Naples, has 
been celebrated by ATrgil and Horace. On the 
dismemberment of the Roman empire_, Gaeta he-- 
came an independent centre of civilisation and 
commercial prosperity. The town has been be- 
sieged on several occasions, as by Alplionso V. of 
Aragon in 1435, by the Austrians in 1J07, by 
Charles of Naples in 1734, by the French in ISOG, 
by tlie Austrians in 1815, and by the Italian 
national party in 1861. In 1848-49 it was the 
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refuge of Pope Pius IX. ; in 1860-61 of Francis 
11. of Naples. The vicinity of Gaeta abounds in 
remains of Roman villas, &c. The citadel, which 
is of great strength, contains in its tower the tomh 
of tlie Constable Bourbon, killed at the taking of 
Rome in 1527. The inhabitants, 16,-84S in 1881, 
are chiefly engaged in fishing and in the coasting 
trade in corn, oil, wine, and fruits. 

Gaeta, Mola dh See Foemia. 

Gietlllia, an ancient country of Africa, situated 
soutli of Mauritania and Numidia, and embracing 
the western part of the Sahara. Its inhabitants 
belonged in all probability to tbe aboriginal Berber 
family of north and north-western Africa ; they 
were not in general black, though a portion of 
them dwelling in the extreme south, towards the 
Niger, Iiad approximated to this colour through 
intermixture with tbe natives and from climatic 
causes, and were called Mclanogeetuli, or ‘Black 
Gfetulians.’ The Gtetulians were savage and war- 
like, and paid great attention to the rearing of 
horses. They first came into collision with the 
Romans during the Jngurthine war, when thej' 
served as light-horee in the army of the Numidian 
king. _ Cossus Lentulus broke them to Roman rule, 
obtaining for his success a triumph arid the surname 
of Gretulicus (6 A.D.). The ancient Gretulians are 
believed to be represented by the modern Tuareg. 

Gaff, in a ship or boat, tbe spar to which the 
head of a fore-and-aft sail is bent, such sail having 
its foremost side made fast by rings to the mast, 
and its lower ed»e, in most instances, held straight 
by a boom. The thick end of the gaff is con- 
structed with ‘ jaws ’ to pass half round the mast, 
the other half being enclosed by a rope. A gaff- 
topsail is a small sail carried on the topmast above 
the gaff.— For the gaff or hook of the fisherman, 
see Angling. 

Gage. See Gauge; and for Greengage, see 
Plum. 

Gage, Thomas, an English general, was born 
in 1721, the second son of the first Viscount Gage. 
In 1755 he accompanied Braddock’s ill-fated ex- 
pedition as lieutenant-colonel, and as brigadier- 
general became in 1760 military governor of Mon- 
treal, and in 1763 commander-in-chief of the British 
forces in America. His inflexible character led the 
government to regard him as well fitted to end the 
disturbances in the American colonies. In 1774 he 
Avas nominated governor of Massachusetts, a post 
of peculiar difficulty, and his enforcement of the 
rigorous decrees of parliament brought matters to a 
climax. On the night of 18th April 17J5 he 
despatched an e.xpedition to seize a quantity of 
arms which had been stored at Concord and Lex- 
ington ; and on the following day the memorable 
encounter took place Avhich announced to the 
colonies that the Revolution had begun. The 
battle of Bunker Hill (q.v.) was followed by Gage’s 
recall, and he returned to England, ivhere he died, 
2d April 1787. One of his sons became third 
viscount. 

. Gagerii, Heinrich Wilhelm August, Frei- 
herr A^ON, German statesman, Avas born at 
Baireuth, 20th August 1799. He AA'as one of the 
founders of the student movement [Burschcnschaft) 
■of 1815-19. After holding office under the govern- 
ment of Hesse-Darmstadt doum to 1848, he became, 
in that year, one of the leading politicians of the 
Frankfort parliament, of Avhich he Avas elected 
president. In that capacity he endeavoured to 
carry his A'ieAvs that the new central government 
for all Germany should be established on the basis 
of monarcbicai constitutionalism, and that the 
king of Pi-ussia Avas the most fitting monarch to 
be elected to the dignity of emperor. But, dis- 


couraged by the lukeAvarmness of Pnissia, and 
repelled by the violence of the extreme democratic 
party, Gagern resigned his position, 20th May 
1849, and shortly aftenvards retired into priA’ate 
life. But from 1859 he again took part in the 
■giand-ducal politics, as a strong partisan of Austria 
against Prussia. Pensioned oil' in 1872, he died at 
Darmstadt, 22d May 1880. 

Gnillac, a toAvn in the French department of 
Tarn, on the river Gaillac, 32 miles by rail NE. of 
Toulouse. The abbey church of St Michel dates 
from the 12th centuiy. Its 6368 inhabitants are 
engaged in Avine-groAving, coopering, and spinning, 
and trade in clover, coriander seeds, plums, and 
Avine. 

Gaillard, Chateau. See Andelys. 

Gainsboroilg'll, a market-toAra of Lincoln- 
shire, on the right bank of the Trent, 21 miles 
aboA’e its embouchure in the Humber, and 16 miles 
by rail NW. of Lincoln. The parish church, Avith 
the exception of a fine old toAver, dating from the 
12th century, Avas rebuilt in 1736. The Manor- 
House, built by John of Gaunt, now fomis part of 
the corn exchange. The grammar-school AA-as 
founded in 1589. Vessels drarvin^ 12 feet of 
AA-ater can ascend the Trent to Gainsborough, 
AA'hich ranks as a sub-port of Grimsby. The 
toAvn manufactures linseed cake and oil, malt, 
and cordage. Pop. (1851) 7506; (1881) 10,873. 
See Stark’s History of Gainsborough (2d ed. 1843). 

Gainsborough, Thomas, portrait and land- 
scape painter, one of the greatest of English artists, 
AA-as born at Sudbury, Suffolk, in 1727, the day of 
his bajrtism being the 14th of May. His father, a 
Avell-to-do clotliier and crapeinaker, had him edu- 
cated at the giammar school of the place, AA’here 
Mr Burroughs, the boy’s uncle, Avas master ; and, 
as he AA-as never happy but Avhen sketching the 
rustic scenery ar-ound him, he Avas sent to London, 
at the age of fourteen, to study art under 
GraA-elot, the excellent French engraver and de- 
signer of book-illustrations, under Frank Hay- 
man, and in the St Martin’s Lane Academy. He 
retui-netl to his native county about 1744, estab- 
lished himself as a portrait-painter at IpsAvich, and 
in 1745 married Margaret Burr, a lady Avith £200 
a year. He Avas patronised by Sir Philip Thick- 
nesse, the governor of Landguard Fort, a vieAV of 
AA'hich, aftei-AA-ards engraved by Major, he AA-as 
commissioned to paint. Through the advice of 
his friend, he removed in 1760 to Bath, Avhere 
Thicknesse had influence, and AA-here tliere AA-as a 
promising opening for a skilful portrait-painter. 
Here he Avon the public by liis portrait of Earl 
Nugent ; numerous commissions folIoAved, and in 
1761 he began to exliibit Avith tbe Society of Artists 
of Great Britain, in Spiing Gardens, London, a 
body Avhich he continued to support till 1768, 
Avhen he became a foundation member of the Roj-al 
Academy, from Avhich he aftevAA-ards practically 
retired, OAA-ing to AA-hat he considered the unAvorthy 
place that had been assigned to his group of ‘ The 
King’s Daughters’ in the exhibition of 1784. In 
1774, after a deadly quarrel Avith Thicknesse, he 
remoA-ed to London, establishing his studio in a 
portion of Schomberg House, Pall Mall, and there 
prosecuted his art Avith splendid success, being in 
portraiture the only Avorthy rival of Reynolds, 
and in landscape of Wilson. In 1788, AA-hile 
attending the trial of Warren Hastings, in West- 
minster Hall, he caught a chill from an open 
AA-indoAA-, a cancerous tumour developed itself, and 
he died on the 2d of August, and AA-as buried in 
Kew churchyai-d. Personally, Gainsborough pos- 
sessed all the enthusiasm, the airy A'iA'acit3', the 
hot impulsiveness, that Ave commonly associate 
Avitli the artistic temperament. He Avas deA-oted | 
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to art in every fonn. Fond of company, lie loved 
to associate iv'ith players and musicians ; he was 
himself a performer on various instruments^, and 
for him Garrick was ‘ the gr eatest creature living, 
in every respect, worth studying in everj- action. 
Quick of temper, he was also right generous both 
of liand and heart ; and when the long-estranged 
Eej’nolds visited him on his death-hed, Gains- 
borough parted from him with the often-quoted 
words of perfect brotlierhood : ‘ AVe are all^going to 
heaven, and Van Djmk is of the company.’ 

The art of Gainsborough, compared with tliat of 
his great contemporary Keynolds, is less scholarly 
and more instinctive ; his portraits show less deep 
insight into character than those of his rival, but 
they have perhaps even more of grace, giye perliaps 
even more vivid glimpses of the shifting gesture 
and expression of the moment. Gainsborough 
never studied abroad, never left his native country ; 
and tliougli, at various times, he copied from 
Rubens, Teniers, A'^andyke, and Rembrandt, he 
did so with no merely imitative aim. Nature her- 
self was always before his eye, and nature he 
interpreted in a manner most individual. His 
earlier works are firmly and directly handled, 
nith definite combinations of positive colouring; 
but as his art gained in power he sought more 
and more for harmony of total eflect, for gradation 
and play of subtly interwoven hues ; painting his 
flesh thinly, but with gi'eat certainty of touch, 
with exquisite refinement of modelling, and with 
the most delicate transparency in the shadows; 
and relieving it by the shifting sheen of his 
draperies, and by backgrounds of swiftly struck, 
looselj' touched foliage, and of softly blending 
tints of sky. AA^hile his landscapes wei'e unduly 
preferred to his portraits by the — perhaps not un- 
prejudiced — judgment of Reynolds, they too 
possess admirable artistic qualities, in their free- 
dom of handling and harmony of colour and effect. 
Though, as _Mr Ruskin has truly noted, they are 
‘ rather motives of feeling and coiom- than earnest 
studies,’ they have still value as faithful records of 
a distinctly personal impression of nature; and 
while Richard Airilson developed with delicate skill 
the traditions of Claude, Gainsborough may, in 
some sense, be regarded as the forerunner of 
Constable, as the founder of the freer and more 
individual landscape art of our own time. 

Gainsborough is excellently represented in the 
National Gallery, London, by fourteen works, in- 
cluding portraits of ‘ Mrs Siddons,’ of ‘ Orpin the 
Parish Clerk,’ and of ‘Ralph Schomberg, M.P.,’ 
and ‘The Market Cart,’ and ‘The AVaterinir- 
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and ‘Mrs Tickell; ’ and in the National Gallery 
of Scotland by the portrait of the ‘Hon. Mm 
Graham.’ One of his most celebrated portraits is 
that of Master Jonathan Buttall, known as ‘ The 
Blue Boy,’ in the collection of the Duke of AA’'est- 
mmster. An exhibition of over 200 of his works 
was brought together in the Grosvenor Gallery, 
Loudon, in 1885. See the Life by Fulcher (1856), 
Medmore’s Studies in English Art (1876), and 
Brock-Aniohl’s Gainsborough and Constable 
Guirdivcv, AA’^illijvm Tennant, a distinguished 
physician rvas born in 1821, son of John Gairdner, 
Edin. (1790-1876), and nephew of 
AA Ilham G.airdner (1793-1867), an eminent London 
physician, and mrilwr of a standard work on gout. 
He graihiated M.D. at Edinburgli in 1845, be- 
coming Fellow of the Royal College of Physicians 
there ill ISoO and afterwards LL.D. of Edinburgh 
mid M.D. (/loiioi-is causa) of Trinity College, 

i ° the crown ^in 
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Glasgow Univei-sity, was President of the Medical 
'Association there in 1888, and is physician in 
ordinary to the Queen for Scotland. Pie has con- 
tributed many valuable papers to the special 
medical journals, and was an esteemed contnbutor 
to the first edition of this Encyclopredia. Among 
his books are Pathological Anatomy of Bronchitis 
and Diseases of the Lungs (1850), Notes on Pericar- 
ditis ( 1861 ), Clinical Medicine ( 1862), Public Health 
in relation to Air and JVatcr . (1862), On sonic 
Modern Aspects of Insanity, Lectures' to Prac- 
titioners (in conjunction with Dr J. Coats, 1888), 
The Physician as Naturalist (1889). — James 
GaiEDNEE, historian, a brother of the foregoing, 
was bom at Edinburgh, March 22, 1828, attended 
lectures in the university there, and at eighteen as 
a clerk entered the Public Record office in London, 
where he became assistant-keeper in 1859. He has 
distinguished himself by the rare combination of 
profound emditioii, patient accuracy, and judicial 
temper which he has shoivn in the editing of 
a long series of historical docuiiieiits : Memorials 
of Henry the Scveiith (1858); Letters and Papers 
•illustrative of the Deigns of Diehard . III. and 
Henry VII. (2 vols. 1861-63), in the Rolls series; 
the continuation from vol. v. onwards of the late 
Professor Brewer’s Calendar of Letters and Papa's, 
Fm'cign and Domestic, of the Deign of Henry 
VIII. (9 vols. 1862-86)-; and Historical Collec- 
tions of a London Citizen (1876), and Thi-ce Fif- 
teenth-Century Chronicles (1880), for the Camden 
Society series. Equally valuable are the books 
addressed to a wider audience : an edition of the 
Paston Letters in Professor Arber’s series ( 3 vols. 
1872-75) ; The Houses of Lancaster and York, in 
‘Epochs of Modem Historj' ’ (1874); i\\G Life and 
Deign of Diehard III. (1878) ; England in ‘Early 
Chroniclers of Europe’ (1879); Studies in English 
History (1881), a series of essai’s mitten in con- 
junction with Spedding; and Henry FJ/., in the 
‘ Statesmen ’ series ( 1889). 

Caivlocli, an inlet of the sea on the west coast 
of Ross-shire, 6 miles in length, which gives name 
to a parish and village. See J. H. Dixon, The 
Gairloch (1888). 

Gaisford. Thomas, D.D., a distinguished 
classical .scholar, was born in 1780 at Ilford, AA'ilts. 
He graduated at Christ Church, Oxford, in 1804. 
He published an elaborate edition of tlie Enchiridion 
of Hephtestion, was imblic examiner 1809-10, and 
in 1811 was appointed regius professor of Greek 
at Oxford. From 1819 to 1847 he was rector of 
AA’^estwell, Oxfordshire. In 1831 he became deap 
of Christ Church. He died in 1855, and in his 
meinoi-y a Greek prize was founded at Oxford. 
Among his classical publications are an edition of 
the Lexicon of Sitidas (1834), and the Etymologicon 
Jfwpnwwi (1848). 

GaiuSt a Roman jurist, who flourished between 
130 and l80 A.D. Of his peraonal history next to 
nothing is knomi. Before the revision of the 
Ronian laws, and the reform of legal studies by 
Justinian,_ the Institutes of Gains, as well as four 
other of his treatises, were the received text-books 
of the schools of larv. His Institutes, moreover, 
formed the groundwork of the Institutes of Jus- 
tinian. The other works of Gains, of which we 
have little more than the titles, were largely used , 
in the compilation of the Digest, which contains no 
fewer than 535 extracts from his writings. The 
Institutes was, like the others, almost completely 
lost, until in 1816 Niebuhr discovered it at A^erona, 
under a palimpsest of the Epistles of Jerome. _ This 
discovery threw a flood of light upon the history 
of the early development of Roman law, especially 
upon the forms of procedure in civil actions. _ The 
first book treated of status and family relations ; 
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the second, of things and of liow possession of them 
may be acquired, including the law relating to 
wills ; the third, of intestate succession and obliga- 
tions ; and the fourth and last, of actions. Alaric 
II., king of the West Goths, promulgated in 506, 
for the use of his Roman subjects, the code known 
as Breviarium Alarici, which contains copious 
e.Kcerpts from Gains. Of numerous editions of the 
Institutes published since 1817, ma 5 ' be mentioned 
those in fac-simile by Rocking (Leip. 1866) and 
Studemund (Leip. 1874), and with an English 
translation by E. Porte ( 2d ed. Oxford Clarendon 
Press, 1875) and James Muirhead (Edin. 1880). 

Gnlalhat, a small republic of Negroes from 
Dar-Pftr and Wadai, situated near the western 
frontiers of Abyssinia. The people, some 20,000 
in number, and fanatical Mohammedans, trade 
with Abyssinia in coffee, cotton, hides, and bees- 
wax. 

Oalactodcudroii. See Cow-tree. 

Galactometer. See Lactometer. 

Galacz. See Galatz. 

Galago, a genus of large-eared, long-tailed, 
African Lemurs (q.v.), arboreal and nocturnal in 
habit, living on fruit and insects. They vary from 
the size of a rabbit to that of a rat, are covered 
with thick soft woolly fur, have somewhat bushy 
tails longer than the body, and hind-legs longer and 
stronger than the arms, with two of the ankle bones 
(calcaneum and navicular) greatly elongated. The 
head is round like a cat’s ; the eyes are large with 
oval pupils contracting in daylight to vertical slits; 
the ears are naked and very big, expanded during 
activity, but rolled together when the animal rests. 
The digits are strong and well adapted for grasping 
the branches ; all bear nails except the second on 
■ the hind-foot, which is clawed. The dentition 
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Galago Monteiri. 

suggests insectivorous rather than vegetarian diet. 
The female is said to bear one young one at a birth, 
and often carries it about. Soft nests are also made 
in the branches. The Galago proper ( G. sencgal- 
ensis or OtoUcmis Galago ) is a pretty animal with 
woollj' fur, grayish fawn above, whitish beneath.^ It 
seems to be distributed throughout tropical Africa, 
and is known in Senegal as ‘ the gum animal ’ from 
its frequent habitat in mimosa or gum-acacia fore.sts, 
and from its alleged habit of gum-chewing. They 
sleep with bowed head and tail curled round them 
dining the day, but at night they are as active as 
birds, watching for moths and small animals, on 
which they spring with great adroitness. Thej^ are 


said to form a favourite article of food in Senegal. 
The largest species (G. or 0. crassicandahis) meas- 
ures a foot in length, not including the bushy tail, 
which is 15 or 16 inches more. ‘ In Zanzibar the 
Komba ( G. or 0. agisymbamis) is said frequently to 
make itself intoxicated with palm- wine, so that it 
falls from the tree and gets caught.’ It is readily 
tamed and utilised to catch insects and mice in the 
houses. There are numerous species, sometimes 
distributed in sub-genera. 

Galahad. See Grail. 

Galangale [Alpinia galanga; not to be con- 
fused with ‘ the slender galingale,’ see Galingale), 
a genus of Zingiberaceie cultivated in the Eastern 
Archipelago, and much used in the East for the 
same purposes as ginger. 

Galanthiis. See Snowdrop. 

Galapa'goS (Span. Galdpagos, from galdpago, 
‘ a tortoise ’ ), a group of islands of volcanic forma- 
tion, lying on the equator, about 600 miles W. of 
Ecuador, to which they belong. The archipelago 
derives its name from the enormous land tortoises 
foinierly found there in great numbers ; but the 
individual islands aU possess names of English 
origin — probably bestowed bj' the buccaneers who 
made them a sort of headquarters during the 17th 
centuiy. _ The group consists of seven principal 
islands, with about half-a-dozen of lesser size, and 
innumerable islets and rocks; the area is estimated 
at 2940 sq. m., of which Albemarle Island embraces 
over half. Rising to a height of nearly 5000 feet, and 
with a climate ary and somewhat tempered by the 
cool Peruvian current, the islands are covered with 
a dense vegetation on the southern side, which 
absorbs the moisture carried by the trade-wind ; 
on the northem side they are barren and forbidding 
in aspect, the lower parts covered entirely with 
ashes and lava or with pricklj'' scrub. Danvm puts 
the number of craters in the group at 2000 ; some 
appear to be not yet extinct. The Galapagos possess 
both a flora and fauna peculiar to themselves ; over 
a hundred species of plants have been noted that 
are met with nowhere else, and the species of 
animals differ greatly even in the various islands. 
The archipelago was annexed by Ecuador in 1832, 
and attempts Avere made to colonise it, of Avhich 
the only remaining result is the so-called ‘wild 
cattle.’ Charles Island was used as a penal settle- 
ment for some years, but it and Chatham Island are 
now occupied by agricultural colonists, the chief 
crop being sugar. Cotton, vegetables, and most 
cereals are also raised, and molasses, rum, hides, 
and Archil (q.v. ) are exported. Pop. (1885) 204. 
See Darwin’s of the Beagle, and a paper by 

Captain Markham in Proc. Roy. Geog. Soc. ( 1880 ). 

GnlnsIlielSj the chief seat in Scotland of the 
Scotch tweed manufacture, occupies 24 miles of 
the narrow valley of the Gala, immediately above 
the junction of that river with the Tweed. Al- 
though situated partly in Roxburghshire and partly 
in Selkirkshire, for judicial purposes it has been 
fixed by an act passed in 1867 as Avithin the county 
of Selkirk. It is 334 miles SSE. of Edinburgh, 
and 4 WNW. of Melrose. In the 15th century it is 
spoken of as ‘ the forest-steading of Galashiels ; ’ 
and its toAver, demolished about 1814, Ai’as then 
occupied by the Douglases. In 1599 it aa'us made a 
burgh of barony, having then 400 inhabitants. As 
early as 1581 avooI Avas here manufactured into cloth, 
and in 1790 the A-alue of the cloth so manufactured 
Avas £1000. So great, hoAvever, has been the pro- 
gress of the Avoollen trade of the toAvn during the 
pre.sent centuiy, that in 1890 the estimated value of 
tAveeds manufactured Avas no less than one million 
and a quarter sterling. By the Reform Act 
of 1868 it Avas made a jiarliamentaiy burgh, and 
along Avith HaAidck and Selkirk sends a member to 
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parliament. A local act of parliament was obtained 
in 1S76, under which the bounds of the burgh were 
e.'ctended for municipal purposes, and a water-supply 
introduced. Galashiels’ cliief claim to notice is 
its manufacturing enterprise. It has 23 woollen 
factories containing 120 ‘setts ’ of carding engines, 
with 100,562 spindles. The goods manufactured are 
almost exclusively the well-known woollen cloth 
called Scotch tweed. The mills are almost entirely 
dependent on steam for motive power. The town 
has also the largest and best-appointed skinneo’ in 
Scotland. Its valuation rose from £29,838 in 1872 
to £62,667 in 1889. Pop. ( 1831 ) 2209 ; ( 1861 ) 6433 ; 
(1871) 10,312; (1881) 15,330, of whom 12,434 were 
Muthin the extended burgh. See T. Craig-Brown s 
History of Selkirhshiro (1886). 

Oalata, a suburb of Constantinople (q.v.), 

Galatea. See Acts and Pvgmalion. 

Galatia, also Gallo-Giuecia, in ancient geo- 
graphy, a country of Asia Minor, separated from 
Bithynia and Paphlagonia on the N. by the 
Olympus range (Ala-Da"h) and tlie river Halys, 
and bounded on the E. by Pontus, on the S. by 
Cappadocia and Lycaonia, and on the IV. by, 
Phrygia. The country is an elevated plateau, 
2000 to 3000 feet above sea-level, consisting for 
the most part of a rolling grassy region, that 
affords excellent pasturage for sheep and goats. 
The western half of Galatia is watered by the 
Sangarius, whilst the Halys traverses it in the 
middle and north-east. Tlie climate is one pre- 
senting extremes of heat and cold. The boundaries 
of Galatia have, however, varied at different epochs 
of history. Originally it formed part of Phrygia. 
The name Galatia it received from a body of Gauls 
who, breaking off from the army of Brennus, when 
that chieftain invaded Greece, entered Asia Minor 
about 278 B.O., and were finally defeated in a gi'eat 
battle by Attalus, king of Pergamus, in 235, who 
thereupon compelled them to settle in Galatia. 
Kemaining independent, however, they proved for- 
midable foes to the Romans in the wars of the latter 
against the kings of Syria ; and although subdued 
by the Roman general Ciireus Manlius in 189, they 
still continued to govern themselves, latterly under 
a single king. These Gauls, who became Hellenised 
shortly after settling in their new country, although 
they clung to their native language down to the 
4th century, extended their power during the 
1st century B.C. over Pontus, part of Armenia, 
Lycaonia, Isauria, and other districts. But on the 
death of King Amyntas in 25 B.c. the country was 
made a Roman province, which was further divided 
by Theodosius the Great into Galatia Prima, with 
Ancyra (Angora) for its capital, and Galatia 
Secunda, with Pessinus as chief town. 

Galatians, The Epistle to the, an epistle 
directed by the apostle Paul ‘ to the churches of 
Galatia.’ According to Liglitfoot it was written 
from Macedonia or Achaia in the winter or spring 
of the years 57-58 A.D. Others place it at the 
end of 55 or the beginning of 56, on the apostle’s 
journey to Ephesus or in the early part of his 
.sojourn there. It is one of the most important of 
the four epistles which are undoubtedly from the 
hand of Paul, and lyas written to counteract tlie 
influence of the Judaisers who had appeared among 
riie Gentile Clinstians of the cliurclies of Galatia. 
Ihose churche-s liad been founded bv Paul during 
the .second, and revisited by him during the third, 
° journeys (cf. Acts, xvi. 6, and 

xi III. ..3 ). -“It his fiist visit the people received him 
as an angel of God, and ho was detained among 
them by sickness for a considerable time. It m 
disputed whether the passages i. 9, iv. 16-20, and 

. 'i I- show traces of the Judaising leaven even at 

tlie time of Ins .second visit, or whether i. 6, iii. 1, 


and V. 7, 8 are sufficient to prove that they did not 
appear till after his departure. As the Roman 
province of Galatia formed in 25 B.c. included also 
Isauria, Lycaonia, and parts of Pisidia and Phrygia, 
some tliirik that the ‘churches of Galatia ’ 'may 
have extended to those rejncns, but it is more prob- 
able that the Galatia of Paul was confined to the 
upper basins of the Halys and Sangarius. Bar- 
barian hordes of Galati or Gallogrccci had settled, 
there in the 3d century B.O., and in the larger towns, ' 
like Taviuni, Pessinus, and Ancyra, adopted Greek- 
speech and manners, while the countrj' people, down 
to the time of Jerome, spoke a language ‘almost, 
identical with that of the Treveri.’ Liglitfoot 
concludes from his elaborate investigations that the 
Galatian settlers belonged to the Cymric branch 
of the Celtic race. Though the population in- 
cluded also aboriginal Phrygians, as well as Greek, 
Roman, and Jewish immigrants, the characteristic 
vitality of the Celts maintained the predominance 
of that race, whose proverbial impressibility and 
fickleness are so clearly illustrated in the epistle to 
the Galatians. The ‘ trouble'rs ’ maintained that 
every one who entered into God’s Covenant must 
be circumcised, and keep the whole law, whose dis- 
cipline was a moral necessity for all men, and 
on whose observance the promises of the Old 
Testament were dependent. Galatians is the only 
epistle of Paul which has no word of praise for its 
recipients. It at once plunges passionately into the 
immediate practical question — why they are ‘ so 
soon removed . . . unto another gospel,’ and from 
beginning to end has no tidings, messages, or greet- 
ings. The body of the epistle is commonly dii'ided 
into two parts— (1) theoretical (i. 6 — v. 12) and 
(2) practical (v. 13— vi. 10). Holsten and others 
prefer the following division of the argument : ( 1 ) 
the divine origin of Paul’s gospel proved by; a 
historical demonstration of the impossibility or its 
opposite (i. 6 — ii. 21); (2) the full right of the 
believing Gentile to the blessing of the Messianic 
promise proved by a confutation of the assertion 
that the Messianic salvation is in any way de- 
pendent on circumcision and legal observances (iii. 

1 — iv. 11); (3) the believer’s righteousness of life 
proved to be the fruit or outward expression, of the 
Spirit bestowed upon him — in contradiction of the 
supposed necessity of a righteousness of life which 
should be brought about ny subjection to circum- 
cision and law (iv. 12 — vi. 10). 

The chief commentaries on Galatians are those of 
Luther (1619; Eng. trans. Lond. 1810); Winer (1821; 
4th ed. 1859), Eiickert (1833), Schott (1834), De IVette 
(1841; 3d ed. by W. Holler, 1864); Windisclnnan 
(Catholic. 1843), Hilgenfeld (1832), Ellicott (1854; .4th 
ed. 1867), Jowett (1856), Wieseler (1859), Hofmann 
(1863 ; 2d ed. 1872), Liglitfoot (1865 ; 5th ed. 1880), 
Eadie (1869), Bran des (1869), 0. Schmoller (1875), Meyer 
(6tli ed. by P. Sieffert. 1880), Holsten in the Pro- 
tcstantcnbibel (3d ed. 1879; Eng. trans. by P. H. Jones, 
1883) and in Dus Evanyelium des Faulus (vol. i. 1880), 
Schaff (1881), AVomer (1882), Philippi (1884),- Kohler 
(1884), Beet (1883), and Findlay (1888). 

Gulatina, a toum of Italy, 13 miles SW. of -. 
Lecce. It lias a cliurch, erected in 1384, with 
antique sculptures and fine tombs of the Balzo- 
Orsini family. Pop. 8720. 

Galatz, or Galacz, a river-port of Moldavia, 
the centre of the commerce of the Roumanian 
kingdom, is situated on the left bank of tlie 
Danube, 3 miles below the influx of the Sercth, 
and 85 from the Sulina mouth of the Danube, 
whilst by rail it is 166 NE. of Bucharest, and 259 
SW. of Odessa. It occupies the slope of a hill 
overlooking the river, and is divided into an Old 
and New 'Town, the former consisting of irregularly 
built streets,- the latter built more after the fashion 
of western Europe. Its dockyard, its large bazaar, 
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its grain-stores, its magazines of oriental wares, 
and its banking establishments deserve notice. 
The chief objects of industry are iron, copper, 
wax candles, and. soap. The exports consist of 
maize, wheat, wheat-flour, barley, rye, and timber. 
The imports include timber, grain, fish, fruits, oil, 
cliemicals, iron, steel, and cotton goods. The town 
has been, since 1856, the seat of the International 
Danube Commission. The population, a medley of 
various nationalities, has risen from 36,000 in 1869 
to 80,000 in 1887. Galatz has frequentl 5 '- . been 
taken in the wars between the Russians and Turks 
since 1789. It ceased to be a free port in 1883. 

Gala Water, a stream of Edinburgh, Selkirk, 
and. Roxburgh sliires, rising among the Moorfoot 
Hills, and winding 21 miles south-south-eastward, 
past Stow and Galashiels, till, after a total descent 
of 800 feet, it falls into the Tweed, a little below 
Abbotsford, and 2^ miles W. of Melrose. In its 
valley, the ancient Wedale, Skene localises one of 
Arthur’s battles ; its ‘ braw, braw lads ’ are famous 
in song. 

Galaxy ( Gr. gala, ‘ milk ’ ), or the Milky -way, 
is the great luminous band which nightly stretches 
across the heavens from horizon to horizon, and 
which is found to form a zone very irregular in out- 
line, but completely encircling the whole sphere 
almost in a great circle, inclined at an angle of 
63° to the equinoctial. At one part of its coui'se it 
opens up into two branches, one faint and inter- 
rupted, the other bright and continuous, wliich do 
not reunite till after remaining distinct for about 
150°. Its luminosity is' due to innumerable multi- 
tudes of stars, so distant as to be blended in appear- 
ance, and only distinguishable by powerful tele- 
scopes. How a collection of stars can assume such 
appearances as are presented in the Galaxy is 
explained in the article Stars (q.v.). The in- 
vestigation of this subject was largely the work of 
Sir 'W'illiam Hersciiel. The origin of tiie current 
figurative use of galaxy, as in ‘ galaxy of beauty,’ 

‘ galaxy of wit,’ is sufficiently obvious. 

Galba, Seevius Sulpicius, Roman emperor 
from June 68 A.D. to January 69, was born 24th 
December 3 B.O.' He was raised to the consulship 
in 33 A.D., and conducted the administration in 
Aquitania, Germany, Africa, and Hispania Tarra- 
conensis with courage, skill, and strict justice. In 
68 the Gallic legions rose against Nero, and pro- 
claimed Galba emperor. But Galba, now an old 
man, soon made himself unpopular by placing him- 
self in the hands of greedy favourites, by ill-timed 
severity, and, above all, by his avarice. Shortly 
afterwards he was assassinated by the prtetorians 
in Rome. 

Gallbannin, a gum-resin, used_ in medicine in 
the same cases as asafoetida. It is met with in 
hardened drops or tears, usually compacted into a 
mass, of a brown to ligbt-green translucent colour, 
and possessing an aromatic odour and bitter allia- 
ceous taste. Galbanum contains about 7 per cent, 
of volatile oil, besides resin and gum. It is applied 
as a plaster to indolent swellings, and occasionally 
administered as a stimulating expectorant, and in 
amenorrhoea and chronic rheumatism. Although 
known from earliest times, and used as an incense 
by the Israelites (Ex. xxx. 34), under the name of 
chclbctiah, its source has always been uncertain. 
There seems to be little doubt, however, that it is 
obtained from the Ferula Galhanijlua and_ F. ruhri- 
eaulis, umbelliferous plants found in Pemia. 

Gnlclias. a collective name given by Ujfalvy 
to a grovip of tribes inhabiting the highlands and 
upland valleys of Ferghana, the Zarafshan, and the 
Oxus. They are closely akin to the peoples of the 
Iranic stock, and in speech are near the Tajiks and 
Persians. They are Sunni IMohammedans. 


Gale (Myrica gale). 
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Gale, or Sweet Gale (Myrka gale), a kin- 
dred species to 

the North Ameri- A, a 

can CandlebeiTy A, /']) (Jd 

(q.v.), and widely ^ 
distributed r^7 

through the peaty 

uiilands of the Wf/ Sfj ^ 

palaearctic world. steVvI'l a/M' 

Its leaves and A™ 

berries are dotted 
with resinous oil- 
drojis, which have 
a most agreeable If 

fragrance, and 

formerly also gave ihr 'Wl' 

itamoste.xtensive 1^ 

and varied range ^ If 

of uses in the // 

domestic economy Gale (Myrica gale). 

of the Scottish 

Highlands and other northern countries, for beds, 
candles, hops, &c. 

Galen, or Claudius Galenus, a celebrated 
Greek physician, was born at Pergamus, in klysia, 
130 A.D. In his nineteenth year he began the 
study of medicine, first at Pergamus, afterwards 
at Smyrna, Corinth, and Ale.xandria. On his 
return to his native city in 158 he was at once 
appointed physician to the school of gladiators. 
But si.x years later he went to Rome, where he 
stayed for about four years, and gained such a 
reputation that he was offered, though he declined, 
the post' of physician to the emperor. Scarcely, 
however, had he returned to his native city when 
he received a summons from the Emperors M. 
Aurelius and L. Verus to attend them in the Ven- 
etian tenitory, and shortly afterwards he accom- 
panied or followed them to Rome (170). There he 
remained several yeai-s, though how long is not 
known precisely : at all events he attended M. 
Aurelius and his two sons, Commodus and Sextus, 
and about the end of the 2d century was employed 
by the Emperor Severus. If the statements of 
one of his Arabic biographers, Abu-’l Faraj, be 
con-ect, he must have died in Sicily about the 
j’ear 201, though the exact place and date of his 
death are not known with certainty. 

Galen was a voluminous writer not only on 
medical, but also on philosophical subjects, such as 
logic, ethics, and grammar. The works that are 
still extant under his name consist of 83 treatises 
that are acknowledged to be genuine ; 19 whose 
genuineness has been questioned ; 45 undoubtedly 
spurious; 19 fragments; and 15 commentaries 
on . different works of Hippocrates. His most 
important anatomical and pliysiological works 
are De Anatomicis Administrationibiis, and Be 
Usu Partimn Corporis Humani. As an anato- 
mist, he combined with patient skill and sober 
observation as a practical dissector — of lower 
animals, not of the human body — accuracy of 
description and clearaess of exposition as a writer. 
He gathered up all the medical knowledge of his 
time and fixed it on such a fimi foundation of truth 
that it continued to be, as he left it, the authori- 
tative account of the science for centuries. His 
physiology does not, according to modem ideas, 
attain to the same level of scientifie excellence as 
his anatomy. _ He is still dominated by theoretical 
notions, especially by the Hippocratic four elements 
(hot, cold, lyet, and dry) and the Hippocratic 
humours. His therapeutics are also influenced by 
the same notions, drags having the same four 
elemental qualities as the human body ; and he was 
a believer in the principle of curing diseases trace- 
able, according to him, to the maladmixture of the 
elements, by the use of drugs possessing the oppo- 
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site elementavj’ qualities. His patliolqgj' also was 
very speculative and imperfect. In lus diagnosis 
and prognosis lie laid great stress on the pulse, on 
'wliicli subject he may be considered as the fii*st and 
greatest authority, for all subsequent wntera 
adopted his system without alteration. He like- 
wise placed great confidence in the doctrine of ciiti- 
cal days, which he believed to be influenced by the 
moon.' In materia medica his -authority was not 
so high as that of Dioscorides. Numerous ingre- 
dients, many of which were probably inert, enter 
into most of his prescriptions. He seems to place 
a more implicit faith in amulets than in inedicine, 
and he is supposed by Cullen to be the originator of 
the anodyne necklace which was so long famous 
in England. The subsequent Greek and Homan 
medical writers were mere compilers from his writ- 
ings ; and as soon as his works were translated (in 
the 9th centuix) into Arabic they were at once 
adopted throughout the East to the e.vclusion of 
all others. 

G.-tLEXiCAL, Galenist, are words having refer- 
ence to the controversies of the period of the re- 
vival of letters, when the authority of Galen was 
strongly asserted against all innovations, and par- 
ticularly against the introduction of chemical, or 
rather alchemical ideas and methods of treatment 
into medicine. The Galenists adhered to_ the 
ancient formulas, in which drugs were prescribed, 
either in substance or in the form of tinctures and 
e.vtracts, &c. ; while the chemists professed to 
e.xtract from them the essences or quintessences 
{qiiuitci essentia, the fifth essence, supposed to be 
particularly pure, as requiring five processes to 
extract it) — i.e. substances in small bulk, pre- 
sumed to contain the whole virtues of the original 
dnigs in a state of extreme concentration, or puri- 
fied from all gross and pernicious or superfluous 
matter. 

There have been numerous editions of Galen’s writings, 
or parts of them ; the most accessible, as well as prob- 
ably -the best, is that of C. 6. Ktihn (20 vols. 1821-33). 
For a general account of his anatomical and physio- 
logical knowledge, see Kidd in vol. vi. of Trans. Pro- 
vincial ISIed. and Siirg. Assoc. (1837); Dareraberg, I)es 
Connaissanccs dc Galicn (Paris, 1841); and the epitome 
in English by J. R. Coxe ( Phila. 1846 ). 

Galciin, or LE--id-GL.4NCE, a mineral which is 
essentially a sulphide of lead, the proportions being 
13 ’-4 sulphur and 86 '6 lead ; but usually containing 
a little silver, and sometimes copper, iron, zinc, 
antimony, or selenium. It has a hardness equal to 
24-3, and a specific gravity of 7 ‘2-7 '6. It is of a 
lead-gray colour, with a metallic lustre, is found 
massive, or sometimes granular, or crystallised in 
cubes or octahedrons. It is very easily broken, 
and its fragments are cubical. It occurs in veins, 
beds, and imbedded masses, often accompanying 
other metallic ores, such as zinc-blende, in the 
older stratified rocks, but most of all in what is 
known as the carboniferous or mountain-limestone. 
It is found very abundantly in some parts of 
Britain, and in many other countries, as in 
Sweden, Germany, Switzerland, Hungary, Erance 
tlie United States, &c. Almost all the lead of 
coniraerce is obtained from it. It sometimes con- 
tams so mnch silver that the separation of that 
metal is profitably carried on. The Lead (q.v.) 
IS extracted from it by a very simple process. 

(■•llciin, a city of Illinois, on the Eevre Hirer, 

the Mississippi, 

and 133 miles MEM. of Chicago by rail. The 
in er inns here between high limestone bluffs, and 
the tow 11 IS built on a series of terraces. It con- 
tains a custom-house, and a number of mills, 
lonndries, and fnniitnre factories, and exports a 
large quantity of lead (mined and smelted in the 
vicinity) and zinc. Pop. (1870) 7019; (1880)6451. 






Galcri'tcs {galcms, ‘a cap’), a genus of fossil 
sea-urchins, peculiar to and abundant in the Creta- 
ceous System. The generic 
name, as well as that popu- 
larly given to them in the uis- 
tricts where they abound — 

‘Sugar-loaves,’ is descriptive ' 

of the elongated and more or 

less conical 'shape of their 

shell, 'fhe body in breadth 

is nearly circular or polygonal, , 

The under surface is entirely 

flat, and has the mouth placed Galerites albogalerus. 

in its centre, with the vent - 

near the margin. There are five avenues of pores 

reaching from the mouth to the summit. These 

fossils are often found silicified. The species figured 

is one of the most abundant; it has received its 

specific name from its resemblance to the white 

caps worn by the priests of Jupiter. 

GalCl’iilS. Galerius Valerius hlaximianus, a 
Homan emperor, was born of humble parentage, 
near Sardica, in Dacia. Entering the imperial 
anny, he rose rapidly to the highest ranks. , In 
292 Diocletian conferred on him tlie title of Cecsav, 
and gave him his daughter in marriage. In 29G-7 
he conducted a campaign against the Peisians, in 
whieli, though not at first successful, he decisively 
defeated their king. Names. On the abdication of 
Diocletian (305) he and Constantins Chlonis be- 
came joint-nilem of the Homan empire, Galerius 
taking the eastern half. M’hen Constantius died 
at York (300) the troops in Britain and Gaul im- 
mediately transferred their allegiance to his son, 
Constantine (afterwards Constantine the Great). 
(Valerius, however, retained possession of the east 
till his death in 311. Galerius was a brave soldier 
and a skilful commander ; but he is believed to have 
forced Diocletian to issue his famous edict of iieiBe- 
cution against the Chiisti.ans. 

Galesburg, a city of Illinois, 53 miles M’'NM’’. 
of Peoria by rail, the centre of a rich agricultural 
district. It has several foundries, machine-shops, 
and agricultural manufactories, and is the seat of 
the Lombard University (Universalist, 1857) and 
of Knox College (Congregational, 1841). Pop. 
(1860) 4959; (1880) 11,437. 

Galesville, a post-village of M’isconsin, 15 
miles ENE. of Mbnona, with a Methodist uni- 
versity (1855). Pop. 410. 

Galgacns, the name Tacitus - gives to the 
Caledonian chief who oft'ered a desperate resistance 
to the northward march of Agricola (86 A.B.), and. 
was at length disastrously defeated in the great 
battle of the Grampians. 

Gnliaiii, Ferdixando; an Italian writer on 
political economy, was born in Chieti, in the 
Neapolitan province of Abruzzo Citeriore, on 2d 
December 1728. Although educated for the church, 
his favourite studies were pliilosophy, histoiy, 
avchreology, and more especially political economy. 
He early gained a reputation as a wit by the pub- 
lication of a volume parodying, in a series of dis- 
coiimes on the death of the public executioner, the 
principal Neapolitan writers of the day. About 
the Same time he wrote his first work on political 
economy, entitled Della Moncta, the leading prin- 
ciple pf which is that coin is a merchandise, and 
that its I'alue and interest ought to be left free, 
as in other goods. His appointment as secretarj’ 
of legation at Paris in 1759 brought him into 
contact with the Encyclopredists and the economic 
writers of that capital. Five years later he pub- 
lished Di’nfo.q/iisiil Commercio del ^ano (‘Dialogues 
upon the Trade in Corn’), in which he argues 
against both the extreme protectionists and the 
pure free-tradei-s. After his recall to Naples in 
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1769 lie became successively councillor of the 
tribunal of commerce and (1777) minister of the 
royal domains. He died at Naples, 30th October 
17S7. See his Corrcspondame with Mdme. D’Epinay, 
Holbaeh, Grimm, Diderot, &c. ( 1818 ; new ed. 1881 ). 

Galicia, formerly a kingdom and afterwards a 
province in the north-west of Spain, bounded N. 
and W. bj' the Atlantic, S. by Portugal, and E. by 
Leon and Asturias, with an area of 11,340 sip ni., 
has been divided since 1833 into the minor pro- 
vinces of Coruna, Lugo, Orense, and Pontevedra, 
whose joint population in 1886 was 1,919,846. The 
country is mountainous, being traversed by offsets 
of the Asturian chain, rising in their highest peaks 
to about 6500 feet. The westernmost spurs. Capes 
Ortegal and Pinistevre, project into the Atlantic. 
The numerous short but rapid rivera form small 
estuaries which afford secure havens and roads. 
The jirincipal river is the Minho, which, with its 
feeder the Sil, is navigable for small vessels on its 
lower course. Galicia is one of the most fruitful 
portions of Europe, and has a mild, nourishing 
climate ; but agriculture is in a backward con- 
dition, capital is scarce, roads are bad, and railways 
are few. Rich meadows and dense forests occur 
everywhere, but the soil is more suited to the 
cultivation of garden-produce than of corn. Mines 
of lead, tin, copper, and iron pyrites are worked. 
The inhabitants, called Gallegos, are a robust, 
vigorous, industrious race. Great numbers of 
them annually visit central and southern Spain 
and Portugal,\vhere they find emplovment as har- 
vesters, water-carriers, porters, &c. Chief exports, 
live cattle, preserved meat, eggs, minerals, fish, 
fruits, and grain ; imports, coal, oil, hides, spirits, 
sugar, and tobacco. The principal towns are 
Santiago di Conmostella and the two strongly 
fortified seaports Corufla and Ferrol. Galicia was 
a kingdom, under the Suevi from 411 to 5S5, and 
again from 1060 to 1071, at which date it was 
finally incorporated with Leon and Castile. 

Galicia (Polish Halicz), a crown-land belong- 
ing to the Austrian monarchy, including the 
former kingdoms of Galicia and Lodoineria, the 
duchies of Auschwitz and Zator, and the grand- 
duchy of Cracow, lies between the Carpathians on 
the S. and Russian Poland on the N., and between 
Silesia on the W. and Russia on the E. Area, 
30,300 sq. m. ; pop. ( 1888) 6,370,837. With the ex- 
ception of 100,000 Germans and 686,600 Jews, the 
inhabitants are of Slavonic race, the western part of 
Galicia being occupied mainly by Poles, the eastern 
by Rutbenians. In religion about 24 millions, 
mostly Rutbenians, belong to the Greek Church, 
and nearly 2| millions, chiefly Poles, to the Roman 
Catholic Church. The southern portion of the 
country is a high terrace, flanking the northern 
face of the Carpathians. Thence the land slopes 
away northwarcls, through a low hilly region, to 
the deep plains of the Dniester and the Vistula. 
Tliere are many large rivers— those in the west 
being feeders of the Vistula, those in the east of 
the Danube and Dniester. The climate of Galicia 
is colder than that of any other portion of the 
Austrian empire, as it is freely exposed to the 
north and north-east winds. Yearly mean of 
temperature at Lemberg, 46‘4° F. ; mean of July, 
66-9° ; of January, 25'2° ; annual rainfall, about 28 
inches. The soil is for the most part fertile, and 
produces oats, lye, and barley in sufficient quan- 
tity for export. Wheat, flax, hemp, tobacco, and 
oil plants are likewise cultivated. Fruit-grow- 
ing and market-gardening are prosecuted, also 
bee-keeping. Horses, cattle, and sheep are raised 
in considerable numbei's. Wolves and beaiis are 
still found in the mountainous districts. One- 
fourth of the surface is covered with forests. 


which yield large quantities of timber for export. 
Salt is the most , important mineral. But coal, 
iron ore, sulphur, lead, zinc, and petroleum 
are also extracted. The annual product of the 
petroleum springs is about 90,000 tons. There are 
about thirt 3 "-five mineral springs, most of them 
containing sulphijr. The industries are few, and, 
except the manufacture of cloth and the distilling 
of hrandj' and of petroleum, not important. 
Trade, howevei-, chiefly in the hands of the Jews, 
is pretty active. Lemberg and Cracow, the prin- 
cipal towns, have each a university ; the former 
is the capital of the crown-land. Galicia is ruled 
hy an Austrian governor and an independent 
diet; to the imperial diet it sends sixt^’-tbree 
members. Galicia takes its name from the old 
fortress and town of Halicz, on the Dniester. 
The original Slavonic inhabitants, the Ruthenes, 
Avere in the 9th century conquered bj' the Russians 
of Kieff. The western portion of the country was 
dependent on Poland, and afterwards on Hungaiy. 
In 1382 it was definitelj' restored to Poland, and 
continued to belong to that countiy till the jiarti- 
tion of 1772, ivhen Galicia became one of the crown- 
lands of Austiia. In 1846 Cracow, with the terri- 
tory belonging to it, ivas given up to the emperor 
of Austria, and by him (1849) annexed to the 
crown-land of Galicia. 

Galicz. See Halicz. 

Galigiiani; John Anthony and William, 
Parisian pubbsheis, were born in London, the 
former 13th October 1796, the latter 10th March 
1798. Their father, an Italian, founded an English 
libraiy at Paris in 1800, and there published an 
English Monthly Bcpcrtory, and in 1814 the famous 
newspaper, Galignani’s Messenger. The Messenger 
Avas much improved by his sons, Avho made it 
an important medium for advocating cordiality 
between England and France. The brothers founded \ 
at Corbeil near Paris a hospital for distressed 
Englishmen ; and in 1889 the Galignani Home for 
decaj’ed members of the printing and bookselling 
trades Avas opened at Neuillj'. The elder brother 
died 30th December 1873, and the younger 12th 
December 1882. 

Galilee (Heb. Gain, a ‘circle’ or ‘circuit’), a 
name latterlj’^ applied to one of the four Roman 
divisions of Palestine, originally referred onlj^ to a 
district of the tribe of Naphtali. In the time of our 
Lord, Galilee embraced the Avhole northern portion 
of Palestine from the Mediterranean to the Joidan. 
The district Avas divided into Upper and LoAver 
Galilee, the former being hilly and Avell Avooded, 
the latter leA'el and verj' fertile. At that time it 
AA'as mainlj’ inhabited bj^ Sjnians, Phoenicians, 
Arabs, and Greeks, Avith a feAv JeAvs. The prin- 
cipal toAvns Avere Tiberias and Sepphoris ; those 
that figure in the gospels are Cana, Capernaum, 
Nazareth, and Nain. The JeAvish inhabitants 
AA’ere held in Ioav estimation bj' their brethren in 
Judma, on account of their less rigid sentiments 
in regard to religion. After the destmetion of 
Jerusalem the despised Galilee became the refuge 
of tile proud doctoi-s of JeAvish laAv, and the city of 
Tiberias the seat of Rabbinical learning. The 
rains of mani' fine sjmagogues are still extant in 
this region. Galilee now forms part of the nashalic 
of Damascus, in the Turkish province of Sjuia, 
and; as of Amre, is remarkable for its beauti' and 
fertilitjL it still has a considerable number of 
JeAA’ish inhabitants. See Dr S. Merrill, Galilee 
in the Time of Christ (neAV ed. 1885). 

The Sea of Galilee, called also in the Ncav 
Testament the Lahe of Gennesaret and the Sea of 
Tiberias, and in the Old Testament the Sea of Chin- 
nereth or Cinneroth, a large lake in the northern 
half of Palestine. Lj’ing 626 feet above sea -level. 
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it is 13 miles Ion" by 6 broad, and 820 feet deep. 
It occupies tlie bottom of a great basin, and 
is undoubtedly of volcanic oiirin. Although the 
Jordan nins into it red and turbid from the north, 
and many warm and brackish .springs also find 
their way thither, its waters are cool, clear, and 
sweet. Its shores on the east and north sides are 
bare and rocky, on the west sloping gradually, 
and luxuria.ntly covered with vegetation. The 
surrounding scenery is hardly beautiful, but its 
associations are the most sacred in the world. It 
is enough to mention the names of some of the 
towms on its shores, Bethsaida,_ Capernaum, 
Magdala, and Tiberias. In the time of Jesus 
the region round about was the most denselj' 
populated in Galilee; now even its fisheries are 
almost entirely neglected. 

Galilee, the name applied to a porch or chapel 
attached to a church, in which penitents stood, 
processions were formed, and corpses deposited for 
a time previous to interment. In some religious 
houses tne galilee was the only part of the church 
accessible to women ; the monks came to the 
galilee to see their female relatives — the women 
being told in the words of Scripture, ‘ He goeth 
before you into Galilee; there shall you .see iiim’ 
(Matt, xxviii. 7). A portion of the nave was some- 
times marked off by a step, or, as at Durham, by a 
line of blue marble, to mark the boundary to which 
women were limited. There are galilees in the 
cathedrals of Lincoln (on west side of south tran- 
sept), Ely (at west end of nave), and Durham 
(west end of nave). 

Galile i, G ALiLE'o, one of the fathers of experi- 
mental science, was born at Pisa on the IStli of 
February 1564. By the desire of his father, the 
descendant of an ancient Florentine family, Galileo 
directed his early studies to medicine, and of course 
the prevailing Aristotelian philosophy ; but the 
dogmas of this last he soon ventured to disbelieve 
and despise. Entering the university of Pisa in 
1581, he made there two years later one of his most 
important discoveries. Happening to observe the 
oscillations of a bronze lamp in the cathedral of 
Pisa, he was struck with the fact that the oscilla- 
tions, no matter what their range, seemed to be 
accomplished in equal times. The correctness of this 
observation he at once proceeded to test, and then, 
comparing the beat of his own pulse with the action 
of the pendulum, he concluded tliat by means of this 
equality of oscillation the simple pendulum might 
be made an invaluable agent in the exact measure- 
ment of time, a discovery which he utilised some 
fifty years later in the construction of an astro; 
nomical clock. About tliis time his inenressible 
bias towards mechanical constructions and experi- 
mental science received a new impulse from his 
introduction to the principles of mathematics. The 
first fruit of his ardent pureuits of the new studies 
, was the invention of a hydrostatic balance and the 
[ composition of a treatise on the specific gravity of 
solid bodies. These achievements secured him the 
• appointment of professor of Mathematics in tlie 
university of Pisa, where he propounded the novel 
theorem, that all failing bodies, great or siiiali, 

. descend with equal velocity, and proved its correct- 
.ne.ss by several experiments made from the .summit 
of the leaning tower of Pisa. This provoked the 
enmity of the Aristotehans, wliose bitternes.s was 
exacerbated by the cutting sarcasms of the 
successful demonstrator. Kevertheless Galileo in 
1.591 deemed it pntdent to resign iiis chair at Pis.a, 
and retire to I'loreucc, though .another cause has 
been assigned for his re.signation — I’iz. that lie 
ridiculed the mechanical pretensions of Giovanni 
de’ Medici, son of Cosmo 1. 

In the follorring year he was nominated to the 


chair of .Mathematics in the university of Padiia, 
where his lectures atbacted crowds of pupils from 
all pai-ts of Europe. Heie lie tauglit and worked 
for eighteen years, from 1692 to 1010. It may he 
remailced parenthetically that he was the firat to 
adapt the Italian idiom to philosophical instruc- 
tion. Among the various di.scoveries^ with which 
he enriched science may be noticed a species of 
thennometer, a proportional, compass or sector,' 
and, more important than all, the refracting tele-, 
scope for astronomical investigation. This last, 
however, he seems not to have invented entirely 
independently : an account of an instnimehV for 
enlarging distant objects, invented by a Dutc'nman, 
seems to have reached him wdiilst oh a wisifc to 
Venice in May 1609; thereupon setting his! invent- 
i\-e wits to work, he constracted ;£tn.^;pparatus 
involving the principles of the telescope, i Kapidly 
improving tlie construction of his origin’al instni- 
inent, Galileo now^ began a series of astipnoniical 
investigations, all of which tended to convince him 
still more of the coiTectness of the Cfopemican 
heliocentric theory of the lieavens, of tip truth of 
which he seems indeed to have beenf'eariy per- 
suaded. He concluded that the moon .'1 instead of 
being a self-luminous and perfectly sme pth sphere,, 
owed her illumination to' relieotion, .arid that she 
presented an unequal surface, diversifie/l by vallej's 
and mountains. The Milky- way b;^ pronounced 
a track of countless separate starlt. Still more 
important, however, was the seriejs of observa- 
tions which led to the discovery of the four satel- 
lite.s of Jupiter on the night of the /tli of January 
1610 (though it was not till the iSHi of the same 
month that be came to tlie conclifsion that they 
were satellites, and not fixed st.am), tvliicb be 
named the Medicean stars, in boiiour of his pro- 
tectors, the Sledici family. He ajso fir.st noticed 
movable spots on the disc of the Bun, froni which 
he inferred the rotation of that oib. In this year 
he was recalled to Florence by thei Grand-duke of 
Tuscany, who nominated him his ^philosopher and 
mathematician extraordinaiy, gaue_ him a good 
salaiy, and exacted from him no ditties save those 
of prosecuting his scientific investigations untram- 
melled. At Florence, continuing hi^ astronomical 
observations, lie discovered the triple form of 
S.aturn and tlie phases of Venus and onMars. 

In 1611 Galileo visited Rome and iyas received 
Avith great distinction, being enrolled n member of 
the Lincei Academy. Yet the publication, two 
years later, of his Dissertation on the FMar Spots, in 
Avhich he openly and boldly professed his adhesion 
to the Copernican view, pi’ovoked ag.ainst him the 
censure and warning of the ecclesiastical authori- 
ties. But this he partlj' brouglit upon himself by 
his aggressive attitude towards the champions of 
orthodoxy and even tmvards tlie Scrijitures, Avhose 
astronomical system he hesitated not to challenge. 
Galileo, however, promised (26th Fehniary 1616) to 
obey Pope. Paul Vi’s injunction, thenceforward not 
to_ ‘ hold, teach, or defend ’ the condemned doc- 
trines. After that he seems to have been again taken 
^Avouv by the pope and other high dignitaries 
of the church ; indeed personally he seems never 
to have lost their esteem. But in 16.32, ignoring 
Ins pledge, he .published the Dial ago sopra i 
due masstnit Swtemi del Mondo, a Avork Avritten in 
the form of a dialogue betAveen throe fictitious 
interlocutors, ■the one in faA-our of the Copernican 
system, ■the ■second ah advoc.ate of the Ptolemaic, 
i, . • ’'■ P'^ll-'iieaning hut stupid supporter 

of tlie A ristotelian school. Hardly had tlie AA'ork 
heen issued Avhen it aa-cs given over to the jiirisdic- 
tion of the Inqiikition. Pojie Urlian VIII., previ- 
5" Barberini, a friend and admirer of 

Galileo, Avas led to believe tlint Galileo had satirised 
him in tlms Avork in the pei-sou of the third inter- 
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locutor, as one who was careless about scientific 
truth, anti who timidly adhered to the rigid tradi- 
tions of antiquity. In spite of his seventy yeare 
and heavy infirmities Galileo was suinmoneti before 
the Inquisition, and, after a wearisome trial and 
incarceration, was condemned to abjure by oath on 
his knees the truths of his scientific creed. Since 
the year 1789 a legend has been current to the effect 
that on concluding his recantation he exclaimed, 
soUo vocc, ‘E pur si mubve’ (Nevertheless it does 
move). The question whether he was put to the 
torture or no has given rise to a keen controversjq 
in which neither side can justly claim to have 
ofiered evidence that is finally conclusive. , He was 
certainly subjected to the cxameii rigorosum, the 
last stage of which is actual torture. But the 
official accounts of the trial make no mention of 
this last stage having been reached. On the other 
hand, it has been asserted that the records of his 
trial have been tampered with. Galileo was further 
sentenced to an indefinite term of imprisonment in 
the dungeons of the Inquisition ; but this was 
commuted by Pope Urban, at the request of Ferdi- 
nand, Duke of Tuscany, into pemission to reside at 
Siena, and finally at Floi-ence. In Ids retreat at 
Arcetii, near Florence, he continued with unflagging 
ardour his learned researches, even when hearing 
gi-ew enfeebled and siffiit was extinguished. Jnst 
before he became totally blind, in 1637, he made 
yet another astronomical discoveiy, that of the 
moon’s monthly and annual librations. He died on 
the 8th of Januaiy 1642, and was inteiaed in the 
church of Santa Croce, the pantheon of Florence. 
His disposition was genial ; he enjoyed the social 
wit and banter of Ids chosen friends; and the 
readiness with which he offered or accepted atone- 
ment modified a somewliat irascible disposition. 
The great deficiencies in his character were a want 
of tact to keep out of difficulties, and a want of 
moral courage to _ defend himself when involved 
in them. His biting satirical tongue, more than 
his physical discoi'eries, was the cause of his mis- 
fortunes. He loved art, and cultivated especially 
music and poetry. Ariosto he knew almost by 
heart, and appreciated keenly the beauties of 
this classic. Tasso, on the other hand, he unduly 
depreciated, and severely criticised him in Conside- 
razioni al Tasso. His own style is nervous, flowing, 
and elegant. In addition to the discoveries and 
inventions already recorded we owe to the genius 
of Galileo the formulation of the law of uniformly 
accelerated motion in the case of bodies falling freely 
towards the earth, the determination of the para- 
bolic path of projectiles, the theoiy of virtual 
velocities, and the law that all bodies, even invisible 
ones like air, have weight. The best edition of 
Galileo’s collected works is that by Alberi ( 16 vols. 
Flor. 1842-56). 

See Viviani’s X/ife of Galileo (1654); Henri Martin’s 
Galilee (1868); H. de I’Epinois in Bevue des Questions 
Bistoriqucs (1867), and ics Pieces du Froces de Galilee 
(1877); Gebier, Galileo und die Romischc Gar/e (1876); 
Berti, Gojiernico e Sistema Copcrnicano, and Tl Processo 
Oriffinale di Galileo {IlSIQ)) "tVolilwill, 1st Galilei gefoltcrt 
u-orden? (1877); Favaro, Galileo Galilei (2 vols. Flor. 
1882) ; .IFegg-Frosser, Galileo and his Judges (1889). 

Galillgale, a name often applied to the tubere 
of Cyperus longus, and sometimes to_ the whole 
plant. The tubei's are of ancient medicinal repute, 
and are sometimes still eaten as a vegetable in 
Greece. See Cyperus. 

Gallon, a town of Crawford county, Ohio, at 
the junction of several railways, 58 miles_ N. by 
E. of Columbus, with several cigar-factories and 
machine-sliops, two railroad-shops, and a foundry. 
Pop. 5635. 

Galipea. See Angostura Bark. 


Galitzin, also Gallitzin, Galy'zin, or Goly- 
ZIN, one of the most powerful and distinguished 
Russian families, whose members, too numerous to 
catalogue, have been equally prominent in war and 
diplomacy from the 16th century downwards. — 
Vasili, surnamed the Great, born in 1643, was 
the councillor and favourite of Sophia, the sister of 
Peter the Great, and regent during his minority. 
His great aim was to bring Russia into contact 
with the west of Europe, and to encourage the arts 
{ind sciences in Russia. His design to marry 
Sophia, and plant himself on the Russian throne, 
miscarried. Bophia was placed by her brother in 
a convent, and Vasili banished (1689) to a spot 
on the Frozen Ocean, where in 1714 he died. — 
Dimitri (1735 — 1S03), Russian ambassador to 
France and Holland and intimate friend of 
Voltaire and Diderot, and the Encycloppedists, 
owes the preservation of his name mainly to his 
wife, the celebrated Amalie, Princess Galitzin 
(1746-1806), daughter of the Prussian general, 
Count von Schmettau. She was remarkable for 
her literary culture, her grace and amiability of 
disposition, her sympathetic relations with scholars 
and poets, but, above all, for her ardent piety, uliich 
found in Catholicism its most congenial .sphere. 
Having separated from her husband, she took up 
her residence in Munster, where she gathered round 
her a circle of learned companions, including for 
a longer or shorter time Jacobi, Hemstenmis, 
Hamann, and Count Stolberg. — Dimitri Augus- 
tine, son of the foregoing, was born at the Hague, 
December 22, 1770. He became a Roman Catholic 
in his seventeenth year ; and, through the influence 
exercised over him by a clerical tutor during a 
voyage to America, he resolved to devote himself 
to the priesthood. In 1795 he was ordained a 
piiest in the United States by Bishop Carroll of 
Baltimore, and betook himself to a bleak region 
among the Alleghany hlountains, in Pennsyl- 
vania, where he was known as ‘ Father Smith ’ 

( Smith being originally a corruption of Schmettau ). 
Here he laid the foundation of a town, called 
Loretto, where he died 6th May 1840. He declined 
to return to Russia on his father’s death, and as a 
Catholic priest was adjudged to have lost his right 
of inheritance. He was for some j’ears vicar-general 
of the diocese of Philadelphia. He was austere in 
his mode of life, but liberal in the highest degree 
to others, and an afi'ectionate and indefatigable 
pastor. He wrote various controversial 'works, 
including a Defence of Catholic Principles (1816), 
Letter to a Protestant Friend ( 1820 ), and J^pced to 
the Protestant Public (1834). See the Lives by 
Hejulen and by Brownson. 

Galium. See Bedstraw. 

Gall.. A synonym for Bile (q.v.), the secretion I 
of tlie Liver (q.v.). See also Galls. 

Gall, Franz Joseph, the founder of phreno- 
logy, was born at Tiefenbronn, near Pforzheim, on 
the borders of Baden and 'Wurtemberg, 9th March 
1758. He studied medicine at Strasburg and 
Vienna, and settled in the latter city in 1785 
as a physician. From his boyhood he had been 
attracted by' the problems arising oiit of the rela- 
tions between the powers of mind, the functions 
of the brain, and the external characters of the 
cranium. In 1796 he began to give courses of 
lectures on Phrenology (q.v.) in Vienna; but the 
lectures were proliibited in 1802 bv tlie Austrian 
Government as being .subversi\’e of the accepted 
religion. Along with Spurzheim (q.v.), who be- 
came his associate in 1804, Gall quitted Vienna in 
1805, and began a lecturing tonrtbrougb Germany, 
Holland, Sweden, and Switzerland. He readied 
the height of his fame when in 1807 be settled as a 
physician in Paris. On 14tli March 1808 he and 
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Spiirzheim presented to the Institute of France a 
memoir of their discoveries, on which a committee 
of the members of that body (including Pinel, 


their memoir, Introduction cm Conrs dc Physiologie 
du Cerveau ; this was suhsemiently followed oy 
Ilcchcrchcs sur Ic Si/stdmc Nervcux (1809), and 
by Anatomic ct Physiologic du S'ystimc Ncrvctix 
(4 vols. 1810-19), with an atlas of 100 plates. 
But, the two phrenologists having parted in 1813, 
the name of Gall alone is prefixed to vols. 3 and _4; 
and it alone is borne by a reprint of the ph^y'sio- 
logical poi'tion of tlie work, entitled Sur les Fonc- 
tions du Ccri'cau, et sur ccUcs dc chacune dc ses 
Parties (6 vols. 1825). In 1811, in answer to 
accusations of materialism and fatalism brought 
against liis system. Gall published Des Dispositions 
Innics dc V Amc ct dc VEsprit. He continued to 
practise medicine and pursue his researches at 
jMontrouge, near Paris, till his death, 22d August 
1828. 

Gall, St. See St Gall. 

Gnilnit, Louis, a Belgian historical painter, 
was hom at Touniay in 1812, and has Tiecome 
famous by pictures on subjects from the histoi'j' of 
the Low (Jountries, such as ‘The Abdication of 
Charles V.’ (1841), ‘ .41va viewing the dead bodies 
of Egmont and Horn’ (1851), and ‘The Plague of 
Tournay’ (1882), which last the Brussels Museum 
purchased for £4800. He is a member of many 
academies at home and abroad. 

Gallaiid, Aa'Toine, a French orientali.st and 
archieologist, was bom 4th April 1646, at Rollot, 
near Montdidier, in Picardy. Attached in 1670 to 
the French emb.assy at Constantinople, he three 
years later accompanied the ambassador De Nointel 
to Syria and the Levant. In 1676, and again in 
1679, he made other visits to the East, where he 
gathered valuable collections of antiquities, and 
acquired a good knowledge of oriental languages. 
In 1701 he was made a member of the Acad6mie des 
Inscriptions, and in 1709 professor of Arabic in the 
College de France. He died at Paris, 19th Febmary 
1715. The greatest part of Galland’s writings rebate 
to archoeological subjects, especially to the numis- 
matics of the East ; but tire work which has 
secured him the greatest reputation is his transla- 
tion of the Arabian Nights in 12 vols. (Les Milh ct 
UncNuits, Paris, 1704-8), the first translation of 
these stories made into any l.angu.age of Christen- 
dom (see Arabian Nights). Among his other 
writings we may mention Paroles Ecniarquablcs, 
Sons Mots, ct Maximcs des Orientaux (1694), and 
Les Contes et Fables Indiennes dc Bidpcii ct dc 
Lohnan (2 vols. 1724). See also Journal cU Antoine 
Galland pendant son stjour d Constantinople, 1G73- 
73, edited by Ch. Schefer (2 vols. 1881). 

Galla Ox, or Sang.v, a remarkable ^ecies or 
variety ot qx inhabiting Abyssinia. The chief 
peculi.arity is the extraordinary size of the horns, 
which rise from the forehead with an outward and 
then an inw.ard curve, producing a very perfect 
figure of a lyre, .and finally curve a little outwards 
at the tip, to which they taper gi’adually. 

Gallas. a race of people inhabiting that p.art of 
Africa which lies to the south and west of Harar 
and south of Shoa, between 9° and 3“ S. lat. and 
34 and dd"” E. long. Their racial affinities are not 
yet conclusively settled ; the best authorities 
regard theiu as belonging to the Ethiopic branch 
of the Hauntes, and their language as a descendant 
of the ancient Geez of Abyssinia. Individually 
tlicy are of average stature, with strong, well-made 
hiubs, skin of a light chocolate brown, hair frizzled 
but not woolly. Though cruel in w.ar, they are 
of frank disposition, and faithfully keep their pro- 


mises and oblig.ations.- They are distinguished for 
their energy, both physical and mental, especially 
those tribes, to the south and south-west, which 
pui-sue pastor.al avocations, notably the breeding of 
hoi-ses, asses, sheep, cattle, and camels, and tho.se 
which live by hunting, especLally the elephant. ' 
These same tribes are mostly still heathens, though 
Mohamniedanisni is rapidly making way amongst 
I them. The more northerly tribes_ who dwell about 
Harar profess a cr.ass form of Christianity, derived 
from Abyssinia, and for the most part practise 
agriculture, raising cotton, diin-a, sugar, and 
cofiee. The total Galla population, who call them- 
selves Argatta or Oromo, is approximatively 
estimated by Eeclus at 3J millions ; the northern 
tribes .are put by Paufitschke at IJ million. 
Politically they are divided into &, great number 
of separate tribes (Itu, Anissi, Nole, Jarsso, Ala, 
Ennia, Walamo, Borana, &c.), which are fi'e- 
quently at w.ar with one another. But their inveter- 
ate century-long foes are the Somali on the north- 
east and east, who have gradually driven back the 
Gallas from the shores of the Red Sea and the 
extremities of the Somali peninsula, regions which 
were occupied by them in the 16th century, just as , 
on the other side the Abyssinians and Shoans have 
beaten them back southwards. The country they, 
now inhabit is, generally speaking, a plateau th.at 
slopes south-eastward to the Indian Ocean, and has 
a hilly, well-timbered surface. On the north, from 
Harar to the H.awash, stretches the watershed 
dirfding the rivers that flow to the Red Sea and 
Gulf of Aden from those that drain south-eastwards 
to the Indian Ocean, and culminating in two lime- 
stone massifs (7250 feet), called Concuda and Gara 
Mnlata. The watershed sejrarating the rivers 
Webi (with its tributary the Erer) and Wabi (also 
called Jrrba), which flow south-east to the Indian 
Ocean, from the feeders of the Upper Nile regioir, 
skirts the westerir side of the Galla territory. This 
region, with plenty of r.ains and running streams,, a 
rolling srrrface diversified with hill-drains, and 
abundant vegetation, is well cultivated, and yields 
wheat, barley, beans, sorghum,, sweet potatoes, 
flax, lentils, cotton, and coffee. Its average eleva- 
tion is 7200 feet. Amongst all the western tribes 
inhabiting this region slavery' is a recognised 
institution. See Paulitschke, Ethnographic und 
Anthropologic dcr Somal, Galla, und Harari 
(Leip. 1886), and in Globus, 1889, and Cecchi, Fra 
Zeila allc Frontierc del Caffa (2 vols. Eoirre, 1885). 

Gallatin, Albert, financier and statesman, 
w.as bora at Geneva in 1761, and graduated at the 
university there in 1779. In 1780 he went to the 
United Skates, where he engaged in trade, .and w.as 
for a tirrre teacher of French in Harvard College. 
Afterw.ards he purchased land in Virginia and 
Pennsylvania, and made his entrance into political 
life in the latter skate in 1789. In 1793 he was 
elected to the United States senate, and in 1795 
entered congress. In 1801-13 he was Secretaiy of 
the Treasrrry, itr which post ho was of signal service 
to his .adopted country', and showed himself one of 
the fii'st financiers of his day. He took an im- 
portant par-t in the rregotiations for peace with 
England in 1814, and signed the treaty of Gheirt. 
From 1815 to 1823 he was nrinister. at P.aris, and 
in 1826 he was sent to London as ambassadbr- 
extraordinaiy'. On his return in 1827 he settled 
in New York, and devoted much of his time to 
literature, being chiefly occirpied in historic.al and 
ethnologic.al rese.arches. He was one of the 
founders and the first president of the Ethno- 
logical Society of America ; and from 1843 to his 
death he w.as president of the New York Historical 
Society. He died August 12, 1849. His works 
include prrblications on finance, politics, and _ eth- 
nology'; .among these last are Phe Indian Tribes 
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east of ilia Bochy Morintains, &-c. (1836 ), and Notes 
on the Semi-civilised Nations of Mexico, Yucatan, 
and Central America (1845). See the Lives by 
Henry Adams (1879) and J. A. Stevens (in the 
‘American Statesman ’ series, 1SS3). 

Gallandct. See Deaf and Dumb. 

<Jall-l)ladtler. See Liver. 

Galle, or Point de Galle, a fortified town 
and seaport of the south-west extremity of the 
island of Ceylon, stands on a low rocky promontory 
of the same name, and has a good harbour, formed 
by a small bay. It has lost its former importance 
as a coaling and transhipping station for the great 
lines of steamers from Europe to Australia and 
Cliina since tJie completion of tiie breakwater at 
Colombo (g.v.). It is the c<apital of the southern 
pi’ovince of Ceylon. Pop. (1881) 31,743. See 
Ceylon. 

■ Galle'gO, one of the principal affluents of the 
Ebro (q.v.). 

Galleon (Spanish), a large ship forinevljf used 
by the Spaniards to carry home the gold, silver, 
and other wealth contributed by the Mexican and 
South American colonies. They were anned, and 
liad usually three or four decks, witli bulwarks 
three or four feet thick, and stem and stern built 
up high like castles. They had a particular fascin- 
ation for Drake and other Elizabethan rovere, who 
so contrived that many of them never reached the 
ports of Spain. 

Gallery, a word with several applications in 
architecture. A long passage or corridor is called 
a gallery. A long room, such as is frequently 
used for exhibiting pictures ; a raised floor in any 
■ apartment, supported on pillars ; a long passage in 
the thickness of the wall, or supported on canti- 
levers (as the 'Whispering Gallery of St Paul’s) — 
all these are called galleries. They were of very 
frequent use in the buildings of the middle ages. 
The Roodloft (q.v.) is a gallery running across a 
church at the entrance to the choir, and supporting 
a large cross. Organ galleries are also frequent, 
either in the position of the roodloft, or at one end 
of the nave or transept, or corbelled out from the 
side-wall. In old baronial halls the end next the 
door was usually screened off as an entrance 
passage, and above the screen was almost invari- 
ably a gallery for musicians. In Scottish castles 
such a gallery was frequently constructed in the 
thickness of the wall. In the older German and 
Erench churches the side-aisles were divided into 
two stories— the upper forming a gallery said to be 
for the exclusive use of the women. The arrange- 
ment of galleries in tiers one over the other, now so 
much used in churches, theatres, &c., is entirely 
modern, dating from the 17th century. For gal- 
leries in the military and mining connection, see 
Mines. 

Galley, a long, narrow row-boat, carrying a sail 
or two, but dependent for safety and movement 
mainly upon oars. These boats were called galleys, 
galleots, and brigantines (or frigates) according to 
their size ; a galleot is a small galley, while a 
brigantine is still smaller. The number of men 
to each oar varied according to the ves-sel’s size : a 
galley had four to six men working side by side to 
each oar, a galleot but two or three, and a brigan- 
tine one. A galley was 180 or 190 spans (of 9 to 10 
inches) long, and its greatest beam was 25 spans 
broad. Such a vessel carried two masts — ^the 
albcro maestro or mainmast, and the trinchetto or 
foremast, each with a great lateen sail. The 
Genoese and Venetians set the models of these 
vessels, and the Italian terms were generally used 
in all European navigation till the northern nations 
took the lead in sailing ships. These sails were 
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often clewed up, however, for the mariner of the 
16th century was ill-practised in the art of tacking, 
and veiy fearful of losing sight of land for long, so 
that unless he had a wind fair astera he preferred 
to trust to his oars. A short deck at the prow and 
poop served, the one to carry the fighting men and 
trumpeters and j^ardsmen, and to provide cover for 
the four guns ; the other to accommodate the 
knights and gentlemen, and especially the admiral 
or captain. Between the two decks,' in the shiji's 
waist, was the propelling power — say fifty-four 
benches or banks, twenty-seven a side,' supporting 
each four or five slaves, whose whole business in 
life was to tug at the fifty-four oars. If a Cliristiau 
vessel, the rowers were either Turkish or Moorisli 
captives, or Christian convicts ; if a Barbary cor- 
sair, the rowei-s would all be Christian prisoners. 

Sometimes a galley-slave worked as long .as twenty 
years, sometimes for all his miserable life, at this 
fearful calling. The poor creatures were chained 
so close together, on their narrow bench that they 
could not sleep at full length. Sometimes seven 
men (on French galle 3 's, too, in the ISth centurj’) 
had to live and sleep in a space 10 feet by 4. Between 
the two lines of rowers ran the brielge, and on it 
stood two boatswains armed with long wliips, which 
they laid on to the bare backs of the rowers with 
merciless severitja Biscuit was made to last .six 
or eight months,, each slave getting 28 ounces 
thrice a week, and a .spoonful of some mess of rice 
or bones or green stufl. The water-cans under the 
benches were too often foul. The full complement 
of a large galley included, besides 270 rowei-s and 
the captain, chaplain, doctor, scrivener, boatswains, 
and master or pilot, ten or fifteen gentlemen adven- 
turers, friends of the captain, sharing his mess, and 
berthed in the poop, twelve helmsmen, six foretop 
able-bodied seamen, ten warders for the captives, 
twelve ordinary seamen, four gunners, a carpen- 
ter, smith, cooper, and a couple of cooks, together 


What is true of a European gallej' is also gener- 
ally applicable to a Barbary galleot of eighteen to 
twenty-four oars, except that the latter was gener- 
allj' smaller and lighter, and had commonlj'^ but one 
mast and no castle on the prow. The crew of about 
two hundred men was very densely packed, and 
about one hundred soldieis armed with muskets, 
bows, and scimitars occupied the poop. The rowere 
on Barbar^f galle 3 's were generally Christian slaves 
belonging to the owners, but when these were not 
numerous enough other slaves, or Arabs and Moore, 
were hired. The complement of soldiers, whether 
volunteers or Ottoman janissaries, varied ivith the 
vessel’s size, but generall 3 ' was calculated at two 
to each oar, because there was just room for two 
men to sit beside each bank of rowers. They were 
not paid unless the 3 '' took a prize, nor were the 3 ' 
supplied with anything more than biscuit, vinegar, 
and oil — eveiything else the 3 ' found themselves. 
Vinegar and water with a few drops of oil on the 
surface formed the chief drink of the galle 3 '-slaves, 
and their food was moistened biscuit or rusk and 
an occasional mess of gruel. . 

A galleass was originall 3 ; a large, heavy galle 3 ', 
three-masted, and fitted with a rudder, since its 
bulk compelled it to trust to sails as well as oare. 
It was a sort of transition-ship between the galle 3 ’ 
and the galleon, and as time went on it became 
more and move of a sailing ship. It had high 
bulwarks with loopholes for muskets, and there 
was at least a partial cover for the crew. The 
Portuguese galleys in the Spanish Armada mounted 
each 110 soldiers and 222 galle 3 '-slaves ; but the 
Neapolitan galleasses carried 700 men, of whom 
130 were sailors, 270 soldiers, and 300 slaves of the 
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oar. In France the convict galleys were gi aclnally 
superseded from 1748 hy the Bagnes (q.v.). John 
Knox laboured for eighteen months at the oar, and 
St Vincent de Paul. (q.v.) did much for the galley- 
slaves. See also Teieeme, Shipbuilding. 

Furttenbaoli, Architeetura Navalis ; S. Lane-Poole, 
Tht Barbarp Corsairs (‘Story of the Kations’); and il. 
Oppenheim, in Gentleman’s Magazine (1885). 

Gall-fly, or Gall- WASP, : ■ "lied 

to any member of a large . ' , .of 

Hymenopterous insects, most of the females of which 
lay their eggs in plants and by the associated irrita- 
tion produce galls. The insects are not unlike 
little wasps, with str.aight, thread-like antennaj, 
laterally compressed abdomen, and long wings. 

The eggs are laid in the 
leaves, twigs, roots, &c. 

. idants, which the 

mothei's pierce with 
1'1'oi*’ o'’ipositors. The 
initation of the Avound 
I'l'® iBl'™ded and 
rajudly developing eggs 
fk I’OSElts in pathological 

A.-, Pd excrescences or galls. 

IVithin these the larvaj 
g>'0"’, And 

V fiPy either eat their way out 
v. while still grubs or re- 

main till the pupa stage 
/ V is past and emerge as 

^ adolescent insects. A 

4 gall may contain a 

, „ , „ „ , single egg and larva or 

Gall of niany, and both e.xter- 

n ild Hose. jjjjj foi.m and internal 

structure vary widely. 
Each gall-flj' has its favourite or exclusive host, 
and usually restricts its egg-laying to some special 
part of the plant. While most produce true galls, 
soine members of the family act like cuckoos and 
utilise galls already formed by other genera. Others 
again depart more widely from the general habit 
and deposit their ova in other insects. The genera 
Cynips, Aphilotrix, Andricus, Neuroterus, Spathe- 
gaster, Biorhiza all form galls on oaks ; Rliodites 
is the cause of mossj’ excrescences on rose bushes. 
Among those Avhich utilise already formed galls 
Synergus and Aulax are important genera ; rvhile 
Ibalia, Figites, Eucoila, and the minute species of 
Allotria are in their youth parasitic on other insects 
such as flies and jflant-lice. 

The reproductive relations of gall-flies are I'ery 
interesting : in many cases parthenogenesis un- 
doubtedly occurs ; in some species — e.g. of Bhodites, 
no males have ever been found ; in other fonns the 
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Fig. 1. — Bedeguar Gall of 
Wild Kose. 




«, oak 1^11 proflnced by Cirn^p^ ip'erais-folU ; b, section 
ol‘ gall ; c, galMnscct (Oi/aips qucrcus-fotil). 

males when they occur are very few in proportion 
to the females. It must be einpbasised that many 
gall-AViusps distinguished by entomologists as sepa- 



rate species or even referred to different genera 
have turned out to be the parthenogenetic and the. 
sexual forms of one species. A common life-histoiy 
is as follows: (a) Out of a summer-gall male anil 
female forms emerge; (6) the females lay their 
fertilised eggs and give origin to ivinter-galls in so 
doing; (c) from these winter-galls there arise par- 
thenogenetic females which in their egg-laying , 
produce the summer-galls from ivliich Ave started. 

Among the common gall-Avasps Ci/nim quercus- 
folii makes the cherry-galls of oak leaves ; 0 . 
tinctoria produces the well-knoAvn ink-"all of the 
LeA’antine oak ; Bhodites rosm forms the curious 
and familiar ‘Bedeguar’ (q.v.) excrescence on Avild 
roses. 

See GalIs, Ink, Insect, Paethenogenesis. For the 
life-histories, see Adler, Zcitsch. f. leiss. Zoologic, x.xxa'. 
(1881) ; Annals and Magazine of Batural History (5th 
series, a’oI. A'iii.); Bassett, Canad. Entomologist (1873- 
75, p. 91); W. K. Brooks, Heredity (Baltimore, 1883). 

Gallinrd, the name of a lively dance, the same, 
according to Brossard, as the Bomancsca, a favourite 
dance Avith the Italians. The air is mostly in | or 
J time, but sometimes also in % or 4 time. The 
tempo is also quick and lively, Avith a floAving 
melody. M.any galliard tunes are still extant, 
distinguished by such names as The King of Den- 
mar/fs Galliard, The Earl of Essex’s Galliard, and 
the like. The Avoid is due to the Spanish gallarda, 
of dubious origin ; Diez refuses to connect it Avith 
gala and gallant (Span, galantc) on account of the 
double I and the French form gaillard, itself most 
likely of Celtic origin. 

Gallic Acid, HC-HsOj.H^O, is an acid which 
exists in small quantitj' in gall-nuts, _ in A'alonia 
(the acorn-ciip of Qitercns wgilops), in divi-dii'i 
(the pod of (Jaisalpinia coriaria), in sumach, and 
other A-egetables. It is usually prepared from gall- 
nuts, which, in addition to gallic acid, contain a 
large proportion of tannin (tannic acid or gallo- 
tannic acid). When the gall-nuts are_ digested 
with Avater foy some Aveeks fermentation takes 
place, and the tannic acid is gradually converted 
into gallic acid. The same result is obtained more 
quickly if sulphuric acid be present. To obtain 
pure g.allic acid the gall-nuts are boiled Avith Avater, 
and tlie hot liquor separated. On cooling gallic 
acid ciystallises out, and is further purified by 
solution in hot AA’ater and trecitment AA'ith animal 
charcoal. 

It forms delicate, silky, acicular crystals, nearly 
colourless, .and hUA'ing a .sourish taste. It is soluble 
in 3 parts of boiling Avater, but only in 100 of cold 
AA-atcr, and on this account it can be readily puri- 
fied by, recrystallisation. With solution of iron 
s,alts (fenic) it produces a blue-black colour, and 
finally yields a black precipitate on exposure to the 
,air. Hence it may be used in the production of 
ink, for AA'hich purpose it has some .adA-ant.ages over 
tannin or g.all-nuts. When the ciwst.als are sti onglv 
hc.ated pyrogallic acid is produced and sublimes 
oA'er. Gallic acid is a useful astringent. As it 
docs not coagulate albumen it is readily absorbed 
into the blood, and in this Avay it is eflicacious in 
Bright s disease. W’ here a decided local astringent 
cllect IS de.sired tannic acid is much more poAA'crful. 

Gallicail Chlircli, the designation .apidied to 
the Catholic Church in France, in resjject of the 
more or less indeiiendent attitude Avhich it formerlv 
occupied tOAvard the Homan see. 

_ Flourishing Christian communities .alreadA' ex- 
isted at Lyons and Vienne at the time of the . 
ncn^ecntion under Marcus Aurelius, when the aged 
martyred (177). The origin, 
of the.se churches is traced princiji.allv to Asia 

were "in'"' I r*" (fi-V-) born: and thev 

AAeie in intimate connection Avith Smvrna and 
other churches of the East. The historiafi Gregoy 
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of Totii-s (6bh century) sjieaks of seven missionary 
bisliops sent to Gaul from Rome, of whom Satur- 
ninus settled at Toulouse, Dionysius at Paris, and 
Trophimus at Arles. Probably his account is a 
comlbination of various local traditions of the first 
bisliops of important towns with a much earlier 
narrative of the martyrdom of Saturninus under 
Decius (250). Although shaving in the general 
literary inferiority of Western ecclesiastics during 
the early period, the church of Gaul numbers severm 
eminent names in the literature of the 3d, 4th, and 
5th centuries. The works of Irenrens, Sulpicius 
Sev’erus, Hilary of Poitiers, Hilary of Arles, Vincent 
of Lerins, Prosper, Victor, Eucherius, Salvian, and 
Gregoiy of Tours combine to fonu a body of litera- 
ture of which the later French Church is not un- 
reasonably proud. The hierarchical organisation 
of the church in Gaul was from an early period 
among the most complete and regnlar in western 
Christendom ; and in the council held at Arles in 
314 we may recognise the titles of many bishops of 
sees which are still represented in the episcopate of 
France. 

But the history of the Gallican Church, so far as 
regards the development of those peculiar principles 
which have acquired the distinctive name of ‘ Galli- 
canism,’ begins at a much later period. From 
circumstances which are differently viewed the 
opposite schools of theology, the papacy began, 
from the very date of the establishment of the 
Western Empire, to exercise a large influence 
over the cirtl as well as ecclesiastical affairs of the 
several European kingdoms. On the other hand, 
owing to the intimate connection betif’een the 
church and state in most of these kingdoms, and 
especially to the feudal relations between the 
crown and the church dignitaries, the crown also 
asserted a correlative claim to certain privileges in 
respect of ecclesiastical affairs. The satisfactmy 
adjustment of these conflicting claims was the 
great problem of medieval polity ; and the alterna- 
tions of the struggle between them form the staple 
of medieval history. In the church of France the 
party maintaining "the prerogatives _ of the French 
crown and the pnvileges of the national church of 
France against the adverse claims of the Roman 
see gave to the principles which thej^ professed 
the name of Gallicanism. This name has come 
to designate, in general, that system in Roman 
Catholic theology which, while it recognises the 
primacy of the Roman pontiff', by divine right, over 
the universal church, yet asserts the independence 
of national churches in many details of self-govern- 
ment and of local discipline, and limits the papal 
prerogatives by canons and decrees of general coun- 
cils and by the laws of the universal church. It 
must be added that, while the Gallican theory to 
this extent claims exemption from the authority of 
the pope, it acquiesces, to an almost proportionate 
degree, in the assumption of ecclesiastical authority 
on the part of the state. 

We can recognise the working of these principles 
in the opposition which the so-called Isidoj-ian 
decretals (see CANON Law) encountered in France. 
They were embodied, during the reign of St Louis, 
in the Pragmatic Sanction of 1269, which provided 
that the administration of the church should be in 
conformity with ‘ the common law, the canons of 
Councils, and the statutes of the ancient Fathers.’ 
They were carried to their extreme extent bj”^ 
Philippe le Bel in his contest with Boniface VIII. 
The conflicting claims of the rival popes in the 
Western schism tended still more _ to weaken 
the papal authority ; and the expedient of con- 
vening a general council to pronounce upon these 
claims gave prominence to one of the leading 
dogmas of Gallicanism — the superiority in point of 
authoritv of a general council to the pope. The 
213 


disciplinarj' enactments of the councils of Constance 
and Basel were mainly directed towards the limita- 
tion of the papal authority in the exercise of church 
patronage ; and these enactments were in the main 
embodied in the French law by the celebrated 
Pragmatic Sanction (q.v.) of Bourges in 1437. 

The Pragmatic Sanction was superseded in 1516 
by the Concordat of Bologna between Leo X. and 
Francis I. This treaty gave the nomination of 
bishops to the crown, and the right of instituting 
them to the pope, but it was with the greatest 
reluctance, and only ‘at the express command of 
j the king,’ that the Parlement of Paris registered 
■ (1518) the papal bull that condemned the Prag- 
matic Sanction. The purely Gallican principles of 
the councils of Pisa, Constance, and Basel still 
remained the standard expression of French con- 
victions as to the rightful position of tlie cliurch. 
The gi-'eat jurists Pithou and Dupin, in asserting 
the liberties of the church, equally enforced the 
privileges of the crown. It was a contest between 
Louis XI'F. and Innocent XL regarding the so- 
called right of Regalia — the right claimed b5^ 
kings of receiving the revenues of a bishopric 
during a vacancy, and of presenting to benefices 
pending a new appointment-— that led to the famous 
Declaration of the French Clergy in 1682, which 
has since been regarded as the charter of Gal- 
licanism. This fomulary emanated from an extra- 
ordinaiy assembly of 35 bishops and 35 other 
clerg>' convened by royal authority at Paris, 19th 
March 1682. It was drawn up by Bossuet, and 
consists of four articles. The first declares that 
‘the jurisdiction of St Peter and his successors 
in the Roman see as vicars of Christ on earth, 
although divinely bestowed, is confined to things 
spiritual and appertaining to salvation, and does 
not extend to civil or temporal affairs.’ The 
article therefore declares ‘that princes are not 
subject in temporal things to any ecclesiastical 
autiiority ; ’ that they cannot be deposed ‘ either 
directly or indirectly by the power of the keys, and 
that their subjects cannot be dispensed from their 
subjection oi- released from their allegiance.’ The 
second article renews the declaration of the Council 
of Constance with regard to the superiority of a 
general council over the pope, and declares that 
that article is not to be restricted in its application 
to a period of schism such as existed at the time of 
the council. The third asserts that the authority 
of the pope is ‘ to be restricted by the canons of the 
univereal church,’ and that ‘the rules, customs, 
and institutions of the Gallican kingdom and church 
remain in full force.’ This is the article which 
asserts the celebrated ‘Gallican Liberties.’ The 
fourth article, tvhile it concedes to the pope ‘the 
chief part in questions of faith,’ and professes that 
‘his decrees extend to each and every church,’ 
nevertheless maintains ‘that his judgment is not 
irreformable, unless it shall have been confirmed by 
the consent of the entire church.’ The chief rules, 
customs, and institutions of the Gallican Church 
referred to in the third article are, that the Gallican 
Church does not receive all the decrees of councils 
and of popes in matteis of discipline, and that those 
only are in force which are so received ; that the 
Gallican Church holds itself free to receive or reject 
the rules of the Roman chancerj- ; that the Roman 
pontiff cannot levy any impost fiom the French 
clergj’ without their own consent ; that he cannot 
bestow of his own motion on a foreigner any benefice 
witliin the French Church ; that neither he nor his 
legates can hear French causes in ‘ the first instance,’ 
and that in cases of appeal he is bound to assign 
native judges to hear the appeal, even if the 
appellant should be a metropolitan or primate ; that 
the French bishops shall not be required to attend 
any general council except with the permission of 
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the crown. The last of these ‘ customs,’ as also 
those which make the receiving or not receiving the 
general canons of discii)line optional in France, and 
which practically throw the decision into the hands 
of the civil power, have been witlj much show of 
reason denominated the ‘ Slaveries ’ rather than 
the ‘ Liberties ’ of the Gnllican Church. 

This Declaration was strenuouslj’ enforced for 
the ne.vt ten yearn by Louis XIV. It was condemned 
by Pope Alexander VIIL in 1690, by Clement 
XI. in 1706, and again by Pins VI. in 1794 ; but 
both the acceptance of the articles and their con- 
demnation were understood to be with certain 
reservations. The Gallican Church underwent 
very exten.sive modifications at the close of the 
IStii and the beginning of the 19t!i century. 
The enactment in 1790 of the ‘civil constitution 
of the clergy’ introduced a large infusion of the 
democratic element. The church was first secu- 
larised, and then swept awaj’, till Bonaparte, as 
Fimt Consul, restored it in a fresh concordat with 
the pope (1801). Yet the conflict with Koine 
still continued, and in 1810 a decree of the emperor 
made the declarations of 1082 once more the law of 
France. Pius VII. was forced by circumstances to 
enter into the concordat of Fontainebleau (1813), 
in ivhich his right to the institution of bishops^ was 
not recognised, but on the advice of his cardinals 
his acceptance of this treaty was speedily recalled. 
After the Restoration the king agreed to a new 
concordat with the pope (1817), superseding the 
agi'eemont of 1801, and returning to that of 1516; 
but this ‘ghost of the past’ found little favour 
with the French people, and in 1826 was met by a 
solemn declaration of all_ the bishops that tliey 
still adhered to the propositions of 1682. In 1830 
the relations of churcli and state were again revised, 
and the freedom of all confessions was declared. 
The constitution of 4th November 1848 guaranteed 
payment by the state to the clergy of all religions 
recognised by the state then or at a later time. 
Under the Second Empire the influence of Rome 
steadily increased, spite of the ambiguous attitude 
of the emperor. 

Within the 19th centuiy tlie opinions of the 
French clergy underwent a decided change. The 
Gallican doctrines were much less commonly held, 
and in a less extreme form, and fell into great 
discredit with the church party. The climax of 
this reaction was seen in the conduct of the French 
bishops at the Vatican Council (1869-70), in which 
a great body of tliera were foremost in renouncing 
the Gallican articles and accepting the doctrine of 
mpal infallibility ; and even those who, like Bishop 
Dnpanloun of Orleans, contended for the opposite 
view, in the end acquiesced in the decision of the 
majority. In France at the present day the old 
theological divergences seem to have passed out 
of view in presence of the conflict between the 
modern state and Ultramontanism. 

The chief authorities are Pithou, Zes Libertes de 
t£rj]isc GaWcanc (1594, 2 vols. fol. 1639); Dupuy, 
Freuves des Liha-Us dc V£rjliae Gallicane (1038); and 
Bossuet, Defensio Declaralionis (Luxemburg, 2 vols. 
1730 ; French trans. 2 vols. Paris, 1735). See also De 
Haistre, Dc I’Z'rilise Gallicane and Du Pape (2 vols. 
1820) ; Dupin, Zes Zibaifs de V£<jlisc Gallicane (Paris, 
1S24 ; new ed. ISGOj ; Bordas-Domoulin, Zes Pouroirs 
Conslitutifs dc I’Eplisc ( 1855) ; Huet, Zc Gallicanisme, son 
passS, sa situation prSscnte (1855); Pnyol, Etudes sur la 
Pnoyation du Gallicanisme (2 vols. 1870); W. H. 
Jen-is, History of the Church of France from the Con- 
cordat of^Doloyna, I52G ,4./)., to the Devolution (2 vols. 
Land. 1872), and its sequel. The Gallican Church and 
the limluiion (1882). 

Gnlliciiii.s, PucLius Licixius, Roman emperor 
from 200 to 208 A. D. His fatiier. Valerian, liad made 
Inm co-regent witli him.self in 253, but liis reign 
ended when he was taken prisoner by the Persians 


seven years later. Tlie authority of Gallienus was 
liuiited almost entirely to Italy, for throughout tlie 
provinces the legions for tlie most part revolted, 
and raised their commaiideis to the dignity of 
Ca?sais. Hence the period is known in history as 
the Time of the Thiity Tj-rants. In the East tlie 
honour of the Roman arms was maintained by 
Aurelian, Frobus, and others, who found a useful 
allj' in Odenatbus, niler of Palmyra, and his wife 
Zenobia, to whom Galiienus entrusted tlie care of 
the war against the Pereians. In the West, bow- 
ever, dangere thickened about him. Anreolus was 
proclaimed emperor by the ]egions_ of Illyricum, 
and, having marched into Italy, lie seized Milan, and 
proceeded towards Rome. The war between the 
two was carried on for some time with undecided 
success, but Gallienus, while besieging liis adversary 
in Mediolanum (Milan), was murdered by some 
of Ids officere, 268 A.D. He was succeeded by 
Claudius IL 

Gallinaceous Birds (Lat. galhis, ‘a cock’), 
or Kasokes ( Lat. , ‘ scrapers ’ ), an old order of birds, 
including the Fowls, Saiid-gi-ouse, Hemipods— e.g. 
Turnex, and often also the Pigeons. The title 
Gallinm is often still used to include the pheasant 
family (Pliasianidaj), tlie grouse (Tetraonidie), the 
sand-grouse (Pteroclidm), the Tumicidm, the 
mound-makers (Megapodiidre), the curassows and 
guans (Cracidre), the Tinanious (Tihamkkv), alto- 
getlier over 400 species and about fourscore genera, 
and including forms of liigli antiquity. Interesting 
analogies have been pointed out between this order 
of biriis and the order of Ruminants among Idani- 
mals, in the complexity of the digestive organs, 
bulkiness of the frame, low intelligence, easy 
domestication, usefulness to man, and proiioness 
to variation from the inllnence of external cir- 
cumstances, giving rise to difibrent breeds. Sea 
POULTKY, GUOUSE, PllEASANT. 

Gnlliniilc. See Water-hen. 

Gnllio, Junius Annveus, the Roman pro- 
consul of Acliaia under Claudius wdien St Paul 
was at Corinth, 53 A.D. He was brother of the 
famous Seneca, and had procured liis name by 
adoption into tlie family of Gallio the rhetorician. 
He resigned the govenimeiit of Acliaia owing to ill- 
bealtli, and later is said to have been put to death 
by Nero. The narrative in the Acts tells bow, 
with regard to the clamour of the Jews against 
Paul, lie was ‘ not minded to be a judge of these 
matters,’ and bow ‘ Gallio cared for none of these 
things;’ hence his name has become a synonym 
for u careless, easy-going, and indifierent map 
who kceiis himself free from trouble and responsi- 
bility. 

Galliot, a Dutch ve.ssel canying a main and 
a mizzeii iiias't, and a large gaff-niainsail. Galliots 
— strong-built, flat-bottomed sliips — of 400 to 500 
tons burden, were formerly used also as bomb- 
vessels. The word is ultimately a diminutive' of 
Low Lat. galea, ‘a galley.’ 

Gallip'oli (the KalH^wUs of the Greeks), a 
touTi of Southern Ital 5 '’, is built on a stee]) iiipi- 
lated rock in the Gulf of Taranto, connected witli 
the mainland 1)5' a bridge, and is 59 miles by rail S. 
of Brindisi. Tlie harbour is protected 1)5' a mole 
and fortified. Tlie town contains a handsome 
cathedral, and is lemarkable for its oil-tanks, 
excavated in the solid rock, in wliicli olive-oil is 
deposited for exportation. Pop. 8083. 

Gallipoli, a seaport of Turkey, on the penin- 
sula of the same name (the ancient Thracian Clier- 
sonesns), at the nortli-easteru c.xtremit 5 ' of tlie 
Dardanelles, 90 miles S. of Adrianople, and 130 
WSW. of Constantinople. The ancient Andtgo/iV, 
of which some ruins remain, it was fonnerl 5 ’ the 
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most important commercial town on the Hellespont, 
and still retains considerable trade. There are two 
harhom’S, extensive hazaare, and some manufac- 
tures. Gallipoli is the headquarters of the Turkish 
fleet, and the seat of a Greek bishop, and contains 
numerous mosques and fountains. The population 
is slightly over 15,000. The town was taken by 
the Turks in 1356, and formed their earliest Euro- 
pean possession ; and here the allies disembarked 
during the Ciimean war. 

Gallipot, the name "iven to a pot painted and 
glazed, commonly used for medicine. The word is 
a corruption of tne Old Dutch glcyjwt, and already 
appears in Beaumont and Eletch'er, being the 
same as the North Friesic glciy, ‘shining,’ and 
cognate with Ger. glatt and Eng. glad. 

Gallitzin. See Galitzin. 

Galliniu (sym. Ga, eq. 69-8) is' a metal dis- 
covered by M. Lecoq de Boisbaudran in 1875 in a 
zinc-blende found in the Pyrenees. It has also been 
found in blendes from Asturia and from Bensberg. 
Strange to say, its properties and its salts were 
predicted before its existence was known by 
MendeleefF, in vhtne of his Period ia Law (see 
Atomic Theory, Vol. I. p. 552). Gallium is of a 
bluish-white colour, and has a specific gravity of 
5‘9. It possesses the remarkable property of fusing 
at 30T° C. (76° F.), and remaining liquid when 
cooled down even to 0°. If, however, the globule 
of molten metal be touched with a fragment of 
solid gallium, it at once solidifies. Heated to 
bright redness in contact ivith air gallium does 
not volatilise, and only a veiy thin coat of oxide 
is formed on the surface. Gallium, which has no 
industrial importance, dissolves readily in hydro- 
chloric acid and in caustic potash with evolution 
of hydrogen. It forms one oxide, GooOj, which is 
insoluble in water, but soluble in "potash and 
ammonia. The chloride, nitrate, and sulphate are 
all very soluble in water; the sulphate combines 
with ammonium sulphate to form an alum. 
Gallomania. See Anglomania. 

Gallon, the standard unit of measure for liquids 
throughout the United Kingdom. It has existed 
as a measure from the earliest times, and in con- 
sequence has undergone many changes. The oldest 
exchequer standards preserved in the Standards 
Office include a Winchester com gallon, of a 
capacity of 2741 cubic inches, constructed by order 
of Henry VII. ; Queen Elizabeth added a standard 
ale gallon in 1601 of 282 cubic inches, and Queen 
Anne added in 1707 a standard wine gallon of 231 
cubic inches. All these standard measures, how- 
ever, were abolished in 1824, when the present 
imperial gallon, containing 10 lb. of distilled ivater, 
weighed in air (the barometer being at 30 inches, 
and the thermometer at 62° F. ), was made the 
standard of capacity for liquid measures._ _ This 
gives 277 '274 cubic inches, and by subdivision or 
multiplication of this standard the other measures 
can easilj' be found. See WEIGHTS AND Measures. 

Gallo tannic .4cid, a synonym of Tannic 
Acid (q.v.). See also Gallic Acid. 

Galloivav, RR extensive district in the south- 
west of Scotland, once somewhat larger, but now 
entirely comprised in the shire of Wigtown and 
stewartry of Kirkcudbright. It enjoj’s a remark- 
ably mild climate, and has long been famous as a 
pastoral countiy, its breed of small horses and of 
large hornless black cattle being well known 
centuries ago; but the enormous improvement of 
agriculture under the fostering care of two genera- 
tions of singularly public-spirited landlords has 
made dairy-farming now .the most important in- 
dustry. The province is about 70 miles in length by 
40 at its utmost breadth, and contains the greatest 


divei-sity of sceneiy — mountain, lake, and stream, 
as well as dreaiy waste and almost pathless moor. 
There is no niineral wealth and hardly an industry, 
hence the inhabitants are almost entirely coii- 
cerned -with the primitive occupations of man — 
tilling the soil, sheep and cattle rearing, and fish- 
ing. They are simple, honest, and hospitable, 
with almost eveiy virtue proper to a peasantiy save 
severe morality. A more detailed account of the 
countiy and its productions will be given under 
the heads Kirkcudbright and Wigtoivn. 

The province owes its name to tlie fact that 
the natives were called Gall-Gael, or foreign 
Gaels, at first because of their falling under the 
foreign rule of the Anglians ; but as the Piets 
of Galloway they continued to he known so 
late as the Battle of the Standard in 1138. Their 
geographical position had shut them off from 
their northern congeners, and they continued under 
their ancient names a distinct people till the 
12th century, and preserved their language — which 
was substantially identical with Gaelic — till the 
16th, when it finally disappeared before the 
Kefqrmation and the use of Lowland Scotch in the 
parish churches and schools, leaving only a rich 
crop of place-names wonderfully similar to those 
of Ireland and the south-western Highlands of 
Scotland. The eaidiest inhabitants are styled by 
Ptolemy the Novemtev, to the west of the Kith, 
■with two towns, Liicophibia at Whithorn and 
Bengoniwn on the eastern shore of Loch Pyan ; 
and the Sclgovcc, covering Dumfriesshire, with the 
towns Trhnontiiim, Uxcllvni, Corda, and Car- 
bantorigmn, the sites of which are placed by IMr 
Skene on Birrenswark Hill, on Wardlaw Hill, at 
Sanqiihar, and at the moat of Urr, between Nith 
and Dee. Tacitus tells us that Agricola concentrated 
a force in that part of Britain which looks on 
Ireland, and most authorities identify this with 
Galloway rather than, as Mr Skene, with the 
modem county of Argyll. This view is home out 
by the discovery of Roman forts in Wigtownshire 
and the Stewartiy in situations corresponding with 
those of the towns of the Novantie descrihed_ by 
Ptolemy as existing in the time of Hadrian. 
Galloway was subdued by the Northumbrian 
Anglians of Bernicia during the 7th centuiy, and 
governed by them for about two hundred yeai-s, 
and it was to this period apparently that the 
modem name is due. After about three centuries 
of more or less complete independence, interrupted 
only by Nome ravages and at length by a period of 
Norse supremacy, it was recovered by Malcolm 
Canmore, granted as an earldom in 1107 to his 
youngest son David, and on his accession to the 
throne in 1124 formallj’’ united with Scotland. 
Of the native lords of Galloway we read of a 
doubtful ‘Jacobus, rex Galwallia;’ as one of the 
eight tributarj’^ princes who waited on Edgar at 
Chester in 973. A more historical figure is Fergus, 
appointed first Earl of Galloway, after the fall of 
Ulgric and Duvenald,. lords of the Galivenses, at 
the Battle of the Standard. With Somerled he 
made an unsuccessful revolt against Malcolm IV., 
and was obliged to give his lordship to his sons, 
Uchtred and Gilbert, who in their turn, when 
William the Lion was taken prisoner at AJnwiek 
in 1174, attempted, but in vain, to throw oft’ the 
Scottish yoke, even offering fealt}^ to England. 
Roland, a son of Uchtred, did homage to Henry II. 
of England, and his son Alan, who succeeded in 
1200, was one of the barons who forced John to sign 
Magna Charta, but seems later to have returned 
to his Scottish allegiance. At the dispute for the 
Scottish crown, which opened in 1291, the lordship 
of Gallowaj' through descent and marriage was in 
the hands of John Baliol, Alexander Comyn, and 
two others ; consequently the Galwegians resisted 
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Eobert Brace in liis straggle ■with England for the 
Scottisli crown. The province was traveled 
successively hy Wallace, Edward I., and Bruce, 
and was at length subdued for his brother by 
Edward Bruce in 1308. Again in 1334 it 'U’as 
seized by Edward Baliol, but his pou'er was at 
length overthrown, and in 1369 the eastern part of 
Galloway was granted by the crown to_ Archibald 
Dong}as, surnamed the Grim, who built himself 
the stronghold of Threave Castle on a small island 
in the Dee. His haughty and turbulent descendants 
built up a power so formidable as to threaten the 
crown itself, until they fell finally in 1455, when 
the lordship of Galloway was attached to the 
crown. These ages of troubles had generated a 
turbulent spirit among the Galwegians, and it was 
long before they settled down into peaceful and 
industrious citizens. They achieved a more honour- 
able eminence bj’^ their devoted loyalty to the 
Covenant, which they had embraced with all their 
ancient ardour. Not all the infamous cruelties 
carried out at the bidding of a corrupt government 
1)5' Turner, Grierson, and Claverhouse could crash 
the spirit of these 'wild western iThigs’ whose 
martyr-graves are scattered over the moora of 
GalloAva5'. 

See S5Tnson's Description of Galloxcay, 1G$4 (1823); 
Murray’s Literary Sistory of Galloimy (1822); Mac- 
kenzie’s History of Galloway (2 vols. Kirkc. 1841); Sir 
Andrew Agnew’s History of the Hereditary Sherijfs of 
Galloway (1864); P. H. SI’Kerlie’s History of the Lands 
and their Owners in Galloxeay (5 vols. 1870-78); Sir 
Herbert E. Maxwell’s Studies o)i the Topoyraphy of 
Galloway (1887) ; and C. I. Elton’s article, ‘ The Piets of 
Galloway,’ in vol. i. of the Archaoloyical Jlcviao (1888). 

GaUoway, Mull of, a bold headland of 
precipitous rock, the southern extreniit 5 ’ of the 
peninsula called the Ehinns of (Salloway, in 
Wigtownshire, and tlie most southern point of 
Scotland. It is IJ mile long, and J of a mile broad, 
and rises to a lieight of 210 feet at its eastern 
extremit 5 ’, on which stands a lighthouse 60 feet 
liigh, whose intermittent light is visible at a 
distance of 23 nautical miles. The summit of the 
lighthouse commands a magnificent prospect of 
sea and sky, extending to the Isle of Man, 23 miles 
to the south, to the coast of Ireland, 26 miles to 
the west, and sometimes even to the Cumbrian 
mountains, more than 50 niiles distant. The Mull 
is part of the parish of Kirkmaiden, and is 5 miles 
from Drumore and 23 south of Stranraer. 

GalloAVSlass, a heav 5 ' armed foot-soldier in the 
ancient Irish wars. They are grouped with kernes 
in Shakespeare’s Muchctli (1. ii. 13) a.s coming from 
the western isles of Scotland. The word is of 
couree Irish, formed from qioUa, ‘a man-servant,’ 
and cognate with the well-knomi gillie. 

Galls (when large, dry, and nut-like often called 
Gall-kuts, also Nut-galls and Oak-apples) are the 
abnormal vegetative growths produced in various 
plants through the introduction of the eggs, and 
the development of the larva; of the various gall- 
insects. The economic usefulness and consequent 
commercial importance of so many' of the larger 
forms,_ essentially due to the presence of a large 
quantity of tannic acid, will be noticed under 
Taxnixo. See also Gall-flv, Gallic Acid. 
Gall-stone. See Calculus. 

Gallus. _C. Cornelius, a Eoman poet, born at 
Fonim Julii (mod. Frejus), in Gaul, about 66 B.c. 
He lived at Eomc in intimate friendship with Virgil, 
Asinius Pollio, Vanis, and Grid, and was appointed 
by Augustus prefect of Egypt, but fell desei'i'edly 
into disfavour and was banished, whereupon lie 
ended his disgrace with his own sword about the 
year 20 R.c. Gallus was reckoned the founder of 
the Eoman elegy, from his four books of elegies 


upon his mistress Lycoris, of which but a few slight 
fragments have come down to us. His name was 
adopted by W. A. Becker as the title of his well- 
known picture of Eoman domestic life: Gallus, 
Jtdmischc Szenen axis dor Zeit A ugusts (1838). See 
Volker, Commentatio dc C. Galli vita et scHptis 
(1840-44). 

GallllS, Tuebonianus, Eoman emperor (251- 
253 A.D.), was the successor of the ill-fated Deciiis, 
and is memorable only' from the dishonourable peace 
which he purchased from the Goths, followed hy 
a dreadful pestilence in Italy'. His end was to he 
inimlered by his oivn soldiei-s. 

Galop, a lively kind of dance of German origin, 
.somewhat resembling a waltz, danced in f time. 
See Dancing. 

Galstoil, a village^ of Ayrshire, 5 miles SE. of 
Kilniaraock by' rail, with manufactures of muslins 
and lace. There is coal in the neighbourhood. 
Pop. 4085. 

Galt, a town of Canada, province of Ontario, 
stands on the Grand Eiver, 25 niiles by' rail E. hy 
N. of Hamilton. The environs of the town are 
noted for their beauty'. The chief industries are the 
manufacture of flour, machines,' cast-iron, paper, 
wooden ware, and leather. Galt was founded in 
1816. The inhabitants numbered 5187 in 1881, the 
majority' being of Scotch descent. 

Galt, John, Scotch novelist, was born at Irvine, 
in Ayrsliire, May 2, 1779. His father, wlio was 
captain of a ship in the West Indian trade, left 
Ay'Tshire in 1780, and fixed his residence in 
Greenock. In that town Galt received his educa- 
tion, and was then placed in the custom-house. 
He remained there till 1804, when, panting for 
literap' distinction, he proceeded to London with 
an epic poem on the battle of Largs in his portman- 
teau.- On reaching the metropolis he printed his 
epic, but, becoming dissatisfied with its merits, 
ultimately' withdraw it from the market. After a 
few years his health began to fail, and he was 
obliged to seek relief in a more genial climate. At 
Gibraltar he made the acquaintance of Loi-d Byron 
and his friend Hobhouse, and the three travellere 
became fellow-voyagers ; hut soon after Galt separ- 
ated from bis new friends to visit Sicily, then Malta, 
and finally Greece, where he again renewed liis 
acquaintance with Byron, and had an interview 
with Ali Paclia. He next proceeded to Constant- 
inople, and aftenvards to the shores of the Black 
Sea. On one occasion when detained by quaran- 
tine he sketched six dramas which were afterwards 
given to the world. On his return he published 
with considerable success liis Letters from the 
Levant, hut firat display'ed distinclT and individual 
power in The Ayrshire Legatees, which appeared in 
Blackwood's Magazine in 1820. Its successor, The 
Annals of the Parish (1821), met with unquestion- 
able success, and remains his masterpiece. Having 
liit On the trae vein he worked it a.ssiduou.sly, and 
produced in miick succession Sir Andrcio Wylie, 
The Entail, The Steamboat, and The Provost. He 
then diverged into tlie walk of historical romance, 
.md published Pingan Gilhaize, a tale of the 
Covenanters ; The Spaewife, Rothclan, and The 
Omen. These works, although full of striking 
scenes and really' good writing, wei'c not so success- 
ful as his earlier and less ambitious performnnees. 
Galt, whose hands were always equally full of 
literary and commercial undertakings, was now 
busily engaged in the formation of the Canada 
Company ; but before he left England for his dis- 
tant scene of labour he gave to the world The Last 
of the Lairds. 

He departed for Canada in 1826, hut three years 
later returned to England a ruined man, and at 
once recommenced his literary' lahoure with his 
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usual rapi(lit 5 '. His firet novel was Lawric Todd, 
which was followed by a romance of the 

days of Queen Mary ; and this by a Life of Lord 
Bijron, wliich ran through several editions, but 
wliicli was X'oughly handled by the critics. In 1834 
he published his Literary Life and Miscellanies in 
three volumes. He now returned to Scotland, 
utterly broken in health and spirits, and after 
suffering several attacks of paralysis, died at 
Greenoclr, 11th April 1839. 

Galt was a voluminous and unequal writer, but 
while some of his productions are already forgotten, 
others will perish only with the language. In de- 
picting provincialism, in representing life' as it flows 
on in small towns and villages — communities in 
which the successful shopkeeper may aspire to be 
the chief magistrate, and in which tlie minister is 
the most important personage — he is without a 
rival. He possesses rich humour, genuine pathos, 
and a rare mastery of the Scotch dialect.— His son. 
Sir Alexander Tilloch Galt, born at Chelsea, 
6th September 1817, was elected to the Canadian 
parliament in 1849, and was finance minister in 
1858-62 and 1864-66. In 1880-83 he was High 
Commissioner for Canada in Britain ; and he served 
on the_ Washington Ti-eaty and Halifax Fisheries 
Commissions. He is a G.C.M.G. 

Galton, Francis, F.K.S., grandson of Dr 
Erasmus Darwin, and cousin of Charles Darwin, 
was born at Duddeston in 1822, and educated at 
icing Edward’s S ' ’ TF ' ' He studied 

medicine at the ! . and King’s 

College, London, and graduated from Trinity 
College, Cambridge, in 1844. Having in 1846 
travelled in North Africa, he explored in 1850 
lands hitherto unknown in South Africa, pub- 
lishing his eiqieriences in his Narrative of an 
Explorer in Tropical South Africa, which ob- 
tained the gold medal of the Royal Geographical 
Society, and in Art of Travel, which passed through 
five editions between 1855 and 1872. His investi- 
gations in meteorology are recorded in Meteoro- 

S hica, published in 1863. A member of a Mete- 
igical Committee of the Board of Trade, he was 
appointed one of the committee entrusted with the 
parliamentary grant for the Meteorological Office. 
Latterly he has specially devoted himself to the 
problem of heredity, publishing Hereditary Genius : 
its Laws and Consequences ( 1869) ; Emieriments in 
Pangenesis (1871); English Men of Science: their 
Nature and Nurture (1874); Life-history Album 
(1884); Natural Inheritance (1889), &c. He was 
general secretary of the British Association, 1863- 
68-; President of the Anthropological Sections, 1877 
and 1885 ; President of the Anthropological Insti- 
tute, 1885-86. 

Gal'Vani, Luigi, a famous anatomist, was born 
at Bologna, 9th September 1737, studied theology 
and subsequently medicine at the university there, 
and in 1762 was elected professor of Anatomy. His 
lectures enjojmd much popularity, and among other 
writings two treatises on the organs of hearing and 
on the genito-urinary tract in birds added consider- 
ably to his reputation. But Galvani owes the wide 
celebrity attached to his name to Ids discoveries in 
animal electricity. The story of the convulsive 
muscular movements produced in a skinned frog by 
a chance contact with a scalpel may be dismissed 
as unfounded ; there is evidence that Galvani’s 
views were based on experiments patiently con- 
ducted for many years before the publication of his 
De viribus Electricitatis in Motu MusculariOommen- 
tarius (1791). He was removed for a time from 
his post because of his refusal to take the oaths 
prescribed by the Cisalpine Republic, of which 
Bologna then formed a part ; but he wa.s afterwards 
reinstated, and died 4th December 1798, in Bologna, 


where his statue was erected in 1879. Most of 
his writings were published in a quarto edition in 
1841-42 by the Academy of Sciences of his native 
city ; but several manuscript treatises by him were 
discovered there in April 1889. 

Galvanism is one of the names of a particular 
branch of the science of electricity, given in 
honour of Luigi Galvani, from whose observations 
and experiments the historieal development of 
current electricity dates. The term itself is rarely 
used now ; and the subject will be found treated 
under Electricity. There are, however, other 
expressions which have been derived from the same 
source, and which are in common use. Such are 
galvanic cuiTent, galvanic cell, galvanic battei'jq 
and galvanometer. Voltaic may be, and very 
often is, used in plane of galvanic in the first three 
e.xpressions ; but galvanometer is the one name for 
an instrument which measures the strength of an 
electric current bj^ means of its effect upon a 
neighbouring magnet. The gradual disuse of the 
term galvanism is probably due to the recognition 
in these later times of the fact tliat, although 
Galvani’s experiments were the beginning of the 
new era in electricity, it is to Volta that we are 
specially indebted for the development of the 
science along purely phj'sical lines. 

Galvanised Iron. This name is given to iron 
which has been coated with zinc to prevent its rust- 
ing. The iron is simply dipped in the melted 
zinc, and the name does not imply, as might 
be supposed, that any definite galvanic process 
is undergone. Galvanised iron first came into 
use about 1837, when iron cooking- vessels were 
treated in this way. Since then tinned iron 
has come into use for cooking- vessels, and galvan- 
ised iron is now employed cliiefly for roofing pur- 
poses, buckets, telegraph wire, chains, &c. _ The 
process of manufacture is very simple. The zinc is 
melted, and diy sal-ammoniac poured on the top. 
This fuses and forms a protecting layer, keeping 
the surface of the metal clean. The iron plates or 
vessels, having been carefully cleansed by means of 
dilute hydrochloric acid ami scrubbing with sand, 
are now introduced into the molten zinc, which 
immediately forms an alloy with the iron, and ren- 
ders it incapable of rusting. Care must be taken 
not to immerse the iron for too long a time, for the 
alloy of zinc and iron melts at a comparatively low 
temperature, and there is a danger of destroying 
the vessel which is being galvanised. Galvanised 
iron is not so tough as iron itself, but still the free- 
dom from rusting makes it specially applicable for 
many purposes. Galvanised iron water-pipes are 
now much employed in houses, but steam-pipes of 
this material are unsatisfactory : when exposed con- 
tinuously to a moist steam heat, galvanised iron 
seems to become corroded, and small holes make 
their appearance. Galvanised iron Ls, of course, 
unsuitable where any acid is present, and any pre- 
paration containing vinegar will assume a disagree- 
able taste if placed in a galvanised vessel. 

GalvestOU, a seaport of Texas, and the largest 
city of the state, is situated on Galveston Island, 
at the opening of the bay of the same name into 
the Gulf of Mexico, 214 miles ESE. of Austin by 
rail. The island is a low strip of land, some 30 
miles long by 3 broad ; the bay extends northward 
from the city to the mouth of the Trinity River, a 
distance of 35 miles, and has a breadth of from 12 
to 18 miles. The city contains a Catholic cathedral, 
the Catholic TJnivei-sity of St Mary, and the Texas 
Medical College ; and it has several foundries, 
flour and planing mills, and machine-shops. Its 
harbour is the best in the state, protected since 
1887 by a breakwater ; and steamers make regular 
passages to New Orleans and the Gulf ports, 
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Havana, New York, and Liverpool. Cotton and 
cotton-seed oil form tlie gi'eat bnlk of the foreiOT 
exports, and in 1887 exceeded 817,000,000; the 
foreign imports in the same year reached 81,765,612, 
while the trade with the other states of the Union 
a-'OTogated 8110,000,000 (imports, $80,000,000; ex- 
pmts, 830,000,000). Pop. (1850) 4177; (1870) 
13,818 ; (1880) 22,248 ; estimated in 1889 at 50,000. 

Galway, a maritime county of Ireland, in the 
province of Connaught, and, after Cork, the 
largest of all the Irish counties. Area, 1,569,505 
acres, of which a little more than one-half is arable. 
Pop. (1831)414,684; (1871)248,458; (1881)241,602, 
of whom 234,183 were Homan Catholics. It is 
w.atered in the east by the Shannon, the Suck, and 
their feedere; and in the west by Loughs hlask 
and Corrib, and by the streams which fall into 
tliese lou"hs and into Galway B.ay. In the south 
are the Slieve-Baughta Mountains ; and in the 
west are the Maam-Tm-k Mountains, and the 
well-known Twelve Pins, a striking mountain 
group, culminating in Benbaun (2395 feet). This 
western portion of the county is wild and romantic ; 
the hills are separated by picturesque glens, and by 
secluded and beautiful 'loughs. South-west from 
Lough Corrib to the sea is the district called Conne- 
mara, which contains vast bogs, moors, lakes, and 
morasses, and presents a peculiarly bleak and 
dreary aspect. North-east of Connemara is Joyce’s 
Country, and south-east of it is lar-Connaught, or 
'Western Connanglit. The sliore is much broken, 
offering many baj’s that serve as harbours for 
large ves.s6ls, and is fringed with numerous islands. 
The climate is mild and humid, but in low-lying 
localities is sometimes unhealtlij’. The richest 
soil occurs in tho district between the head of 
Galw.ay Bay and the Shannon. Agriculture and 
fishing are the most general pui-suits. 'The lakes 
and loughs, as well as the coasts of Galway, are 
well stocked witli fish. Tlie county abounds in 
ancient remains of the Celtic as well as of the 
English period. Baths and cromlechs are numer- 
ous ; there are seven round towere ; whilst of many 
monastic ruins tlie finest is tliat of Knockinoy, near 
Tuam. Since 1885 Galway county has returned 
four inembei's to iiarliament. 

Galway Bay is an inlet of the Atlantic Ocean, 
on the west coast of Ireland, between the counties 
of Galw.ay and Clare. It is a noble sheet of water, 
and ofiere gre.at facilities for an extended com-, 
merce — being 30 miles in length from west to east, 
with an aver.age breadth of about 10 miles, and is 
sheltered by the An-.an Isles. 

Galway, a municipal and p.arliamentaiT 
borough of Ireland, a seaport, and county of itself, 
stands at the mouth of the river Corrib, on the 
north shore of Galw.ay Bay, 50 miles NNW. of 
Limerick, and 127 W. of Dublin by rail. The old 
town of G.alway is poorly built and irregukar. In 
tlie w.all of a house here is tho ‘ Lynch Stone,’ hear- 
ing a skull .and crossbones, and comineinorating a 
mayor of Galway, James Lynch Pitzsteidien, com- 
monly called ‘ Mayor Lynch,’ who, in 1493, like 
Brutus of old, condemned his own son to death 
for tho murder of a Spaniard, and to prevent his 
being rescued, .actu.ally caused him to be hanged 
from a window of the old prison on that site. 
Hence some have derived Lynch Law (q.v.). The 
now town consists^ of well-planned and spacious 
streets, and is built on a rising-ground which 
sdopes giadually tow.ard tho sea and the river. 
A suburb, called Claddagh, is inh.abited by 
fi.shenncn, who exclude .all strangers from their 
society. Galway is tho see of a C.atholic bishop, 
mjt IS iji llie Protest«^nt lijiiscopal diocese of Tuain. 


1 he prnicipal hmldin^rs are the crncifonii church 
(Episcopal) of St Nicholas (1320), St Augustine’s 


[ Catholic Church (1859), monasteries, nunneries, the . 
county court-house, barracks, prison, infirmary, 
&'c. Queen’s College (1849) has eighteen pro- 
fessoi-s and about a hundred students ; its quad- 
rangular buildings are spacious and handsonie. 
Galway has flour-mills, a distillery, a foundry, 
extensive salmon and sea fishing, a good harbour, 
with docks that a,dmit vessels of 500 tons, and a 
liglithouse. Dming 1858-04 a line of steamers 
plied between Galway and the United States, 
The exports consist mainly of agricultural produce, 
wool, and black marble. Galway returns one 
member to parliament. Pop. ( 1851 ) 20,686 ; ( 1881 ) 
15,471, of whom nine-tenths are Catholics. 

Galway w.as taken by Hichard de Burgh in 1232, 
j and the ancestors of many of the leading families 
! now resident in this quarter settled here .about 
that time. From the 13th till the middle of the 
17th century the place continued to rise in com- 
mercial importance. In 1652 it was taken by Sir 
Charles Coote after a blockade of several months ; 
and in July 1691 it was compelled to surrender to 
General Ginkell. See Hardiman’s History of the 
Toivn and County of Gahvay (Dublin, 1820). 

Gaum, Vasco da, the greatest of Portuguese 
navigators, was born about 1469, of good family, 
at Sines, a sm.all seaport in the prorince of 
Alemtejo... He early distinguished himself as an 
[ intrepid mariner, and, after the return of B.ar- 
tolomeu Diaz in 1487 frojn his venturesome ^’oyage 
[ p.ast the Cape of Storms had determined King 
Jo5o to make explorations farther, was appointed 
by his successor, Manoel the Fortunate, to com- 
mand an expedition of four vessels, manned with 
160 men. At the same time he was furaished 
with letters to all the potentates he was likely to 
visit, among them the mythical ‘Prester John,’ 
then supposed to be reigning in splendour some- 
where in the east of Africa. The little fleet left 
Lisbon 8th July 1497, but w.as vexed by tem- 
pestuous winds almost the whole way, and was 
four months in reaching St Helena Bay. After 
rounding the Cape, in sjute of dreadful stonns and 
mutinies .among his crews, he made blelinda early 
in the following year. Here he found a skilful 
Indian pilot, ne.xt steered eastwards across the 
Indian Ocean, and an ived at Calicut, in India, on 
the 20th of May 1498. Tlie zaraorin or ruler of 
Calicut was ,at 'first merely suspicious, but soon 
became, at the instigation of the je.alous A)'.ab 
merchants, actively hostile, until at length D.a 
Gama had to light his way out of the harbour. 
In September 1499 he cast anchor at Lisbon, and 
was received with gi-eat distinction, and crc.ated 
a noble. 

King Manoel immediately despatched a sq^uadron 
of thirteen ships, under PmUo Alvarez Cabral, to 
establish Portuguese settlements in India. Sailing 
too far westwards he discovered the unknown co.ast 
of Brazil, and, after losing half his ships, at length 
made Calient, ;vhere he founded a factory. Here, 
after Cabral’s departure, the fort}' Portuguese who 
had been left behind were murdered by the natives. 
To avenge this insult and secure the Indian Ocean 
commerce the king fitted out a new squadron of 
twenty ships, wliieh set s.ail undei- Da Gam.Vs 
command in 1502, founded the Portuguese colonies 
of Mozambique and Sofala, bombarded Calicut, 
destroyed a fleet of twenty-nine ships, and ex- 
torted a- peace with snit.able indenmilication, and 
reached the Tagus with thirteen richly -Laden vessels 
before the close of December 1503. Da Gama 
h.ad eflected his purpose with marvellous despatch, 
but rrot without cruelties that have left arr indelible 
stain irnon his n.arne. For tho next twenty yeans 
he lived inactive at Evora, wliile tho Portuguese 
conqrrests iir India incrc.osed, presided over by five 
.successive viceroys. ’Tire fifth of these w.as so 
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unfortunate that King Joho III., tlie successor of 
Manoel, was compelled in 1524 to summon Da 
Gama from Jiis seclusion and despatch him, with 
the title of viceroy and a fleet of thirteen or fourteen 
vessels, to the scene of his former triumphs. His 
firmness and courage succeeded in making Portugal 
once more respected in India, but while engaged in 
his successful schemes he was surprised by death 
at Cochin in December 1525. His body was con- 
veyed to Portugal, and buried with great pomp at 
Vidigueira. The great achievement of Vasco da 
Gama_ is one’ of the most important points in 
the history of modem civilisation, second only 
in importance to the discovery of America by 
Columbus but a few years before. His story "ave 
its impulse to the enthusiasm of Camoens, whose 
Lvsiads would alone have given the subject immor- 
tality. See tlie Three Voyages of Vasco da Gama, 
trans. by Lord Stanley of Alderlev for the Hakluyt 
Society (1869). 

Gamaliel (Gamli'el, ‘my rewarder is God’), a 
Hebrew name, the most celebrated bearer of which 
is Gamaliel I., or the Elder (so called to distin- 
guish him from his grandson), probably the one 
mentioned in the New Testament, at whose 
feet. St Paul learned the ‘law.’ Both here 
and in the Talmudical writings he appears only 
in his capacity of a teacher of the law and a 
prominent Pharisaic menrher of the Sanhedrim ; 
of tlie circumstances of his life we know little 
but that he taught early in the 1st century, and 
that he interposed on behalf of the apostles of 
Christianity. He was the son of Simeon, and 
grandson of Hillel (q.v.). Laws respecting the 
treatment of the Gentiles, due directly or in- 
directly to Gamaliel’s influence, show irnusual 
breadth and toleration. The Gentile, it was en- 
acted, should henceforth, like the Jew, be allowed 
the gleanings of the harvest-field ; of his poor 
the same care was to be taken, his sick were 
to be tended exactly as if they belonged to the 
Jewish community. Tolerant, peaceful, as free 
from fanaticism on the one hand as on the other 
from partiality for the new sect, he seems to have 
placecl Christianity simply on a par rvith the many 
other sects that sprang up in those days and dis- 
appeared as quickly ; and he exhorts to long-suffer- 
ing and good-will on all sides. Wheir Gamaliel 
died (about seventeen years before the destruction 
of the Temple) ‘the glory of the law’ was said to 
have departed. The story of his conversion to 
Christianity, we need scarcely add, is as devoid 
of any historical foundation as that of the trans- 
mission of his bones to Pisa. Yet his name has 
been placed on tire list of Christian saints, his day 
being the 3d of August. 

Gamba. See Viol di Gamba. 

Gambctta, Leon Michel, French statesman, 
was born at Cahors, of Genoese- Jeuish e.xtrac- 
tion, October 30, 1838. After studying law, he 
became a member of the Paris bar in 1859. He 
soon attracted attention by his advanced liberal 
views, and in 1868 acquired still m-eater celebrity 
ly his striking speech in the Batrdin case, and his 
denunciations or the arbitrary measures of Louis 
Napoleon. In 1869 he was elected deputy by the 
Irreconcilables for both Marseilles and Belleville, 
and took his seat for the former constituericy. 
Early in the session of 1870 ho protested against 
the imprisonment of his friend Kochefort, attacked 
the ministry of Simile Ollivier, and predicted the 
approaching advent of the Kepublic. Upon the 
surrender of Napoleon HI. at Sedan, Gambetta 
proposed the deposition of the imperial djTiasty, 
and he was one of the proclaimers of the Eepublic, 
September 4. On the 5th he became minister of 
the Interior in the Government of National 
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Defence, and at once took vigorous measures for 
opposing the Germans and defending Paris. The 
capital, however, was invested, and in October 
he escaped in a balloon in order to join his col- . 
leagues at Tours. Here, and subsequently at 
Bordeaux, he assumed the genei'al conduct of 
public affairs, and for five months was Dictator 
of France. With marvellous energy and un- 
daunted courage he called arnry after army into 
being, and sent them against the German hosts, 
but in vain. The trumpet-tones of his appeals 
were heard throughout the whole of France, and 
at one moment it seemed as though success must 
attend the efforts of the indefatigable minister ; 
but the surrender of Metz by Bazaine — which 
Gambetta denounced as an act of treason — crushed 
all hopes of deliverance for France. Nevertheless, 
Gambetta continued the struggle, and even when 
Paris succumbed to the invaders he demanded 
that the war should be carried on d I’outrance, and 
that an assembly should be elected for that 
purpose. Wlien his colleagues in the capital 
had concluded an armistice, and called upon the 
electoi-s without regard to party to elect a con- 
stituent assembly, Gambetta issued a decree at 
Bordeaux, January 31, 1871, disfranchising all 
functionaries of the Empire and all members of 
ro5’al dynasties. This decree was repudiated by 
the government at Pairs, whereupon Gambetta 
resigned, and for some months retired into Spain. 
But he became more popular than ever with the 
masses, and was elected to the National Assembly 
by ten departments. He took no jiart in the 
earlier sittings of the Assemblj- or in the suppres- 
sion of the Commune. In July he was re-elected 
fertile departments of the Seine, Var, and Bouclies- 
du-Rh6ne, and took his seat for the last-named 
department. The Bipuhliqxie Fran^aise appeared 
in November 1871 as his representative organ. 

Tile second part of Gambetta’s political career 
began after the fall of the Commune, when he was 
accepted as the chief of the advanced Republicans. 
Early in 1872 he traversed the south of France, 
exciting the enthusiasm of the populace, and in 
the ensuing September he formulated the Repub- 
lican programme at Grenoble, severely attacking 
M. Thiers and the National Assembly, and 
demanding the removal of the government from 
Versailles to Paris. He had now become the most 
prominent Frenchman of the time. The National 
Assembly voted the republican form of constitu- 
tion in Februaiy 1875, and two months later 
Gambetta delivered his famous speech at Belle- 
ville, defending the Republicans from the attacks 
of the Irreconcilables. The ‘fou furieux’ of M. 
Thiere now developed into the leading exponent 
of Opportunism. He opposed the vote of the 
Assembly establishing scrutin d'arrondzsscme/it, 
and after the elections of 1876 became president 
of the budget committee. A constitutional con- 
flict arose in jMay 1877, when the Due de Broglie 
took office in the hope of restoring the monarchy. 

A civil war seemed imminent, but, owing chiefly 
to the zeal and activity of Gambetta, such a 
catastrophe was averted, and the Eepuhlic firmly 
established. The chamber censured the ministrj' 
by 363 to 158 votes, and a dissolution was ordered. 
Gambetta exclaimed, ‘ We go out 363, and 363 we 
shall return,’ and his prophecy was fulfilled to the 
letter. Marshal MacMahon refrained from pusldng 
mattere to an extremity, and the royalist contest 
was abandoned. Gambetta was summoned before 
the Eleventh Conectional Tribunal of Paris for 
having declared respecting MaeJIahon at Lille, 

‘ II fandra ov sc soumettre, oxi sc dfmettre.' He 
was condemned on October 24 to three months’ 
imprisonment and a fine of 4000 francs. Two 
months later he was re-elected for Belleville. The 
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contest between the deputy and the president 
ended in the triunipli of Gainbetta — who did not 
go to prison — and tlie resignation of JlacMahon. 
Sr. Grfevy was elected president, but Gambetta 
was regarded as the saviour of the Kepublic. 
Tliongli now the most powerful statesman in 
France, and the maker and unmaker of cabinets, 
he declined to take office, on the gi-ound that 
no strong government was possible until the 
elective scnttin dc lisle had been adopted. In 1878 
Gambetta fought a duel witli M. de Fourtou, an 
ex-minister, whom he liad charged with falsehood, 
but the hostile encounter had a harmless termina- 
tion. Shortly afterwards Gambetta accepted the 
presidency of the chamber, a post which he 
held till the autumn of 1880. In November of 
that year the Ferry ministry resigned, being dis- 
credited by the mismanagement of the Tunis 
expedition. Gambetta was called upon to form 
a cabinet, and succeeded, after much difficulty. 
But, as it was practically a government of one, 
opposition to the new premier set in, and when 
he produced his scheme for the rerdsion of the 
constitution in January 1882 tlie chamber rejected 
the scrutin dc lisle proposal by 305 to 110 votes, 
and Gambetta immediately resigned. He after- 
wards acted as chairman of the military committee, 
but took little part otherwise in public affairs. 

On 26th November, as he was handling a revolver 
at his residence at Ville d’Avray, the weapon acci- 
dentally went off, and the bullet entered the palm 
of his hand and came out at the wrist. A report 
subsequently prevalent asserted that the wound 
wa-s inflicted by a woman’s hand. In any case, no 
serious consequences were apprehended, and in 
spite of sinister rumours he was reported conval- 
escent on 13th December. The wound, however, 
took an unfavourable turn ; internal inflammation 
set in, and the patient suffered terrible agon3'. 
Yet he was conscious and self-possessed until the 
end, and expired on the last day of the year 1882, 
being only forty-four yeare of age. He was buried 
at Nice, France mourning for him as one of the 
reatest of her patriots and sons, and as one wlio, 
y his dauntless will, energy, and eloquence, had 
indelibly impressed himself upon one of the darkest 
periods of her national history. Reinach has edited 
his Dtscours Politiques (10 vols. 1880-84), and 
written a Life of him { 1884). 

Gambia, a river of M^'estern Africa, the more 
southerlj' of the two gi'eat streams of Senegambia, 
enters the Atlantic after a course estimated at over 
1400 miles, by an estuary which in some parts 
measures nearlj' 27 miles across, but contracts to 
little more than 2 at the mouth (Bathui-st, 13” 24' 
N. lat., 16° 30' lY. long.). It is navigable from 
June to November for vessels of 150 tons up to 
Barraconda, about 400 miles from the sea. The 
whole of the lower river, extending to Geovgetowm, 
180 miles from Bathurst, is British w’atei-s. Below 
Barraconda the river overflows its banlrs in the 
rainy _ season, and, like the Nile, leaves a fertile 
deposit of mud. — Tlie British settlement of Gambia 
occupies the banks of the river as far up as George- 
town, though not continuouslj’. Its actual area is 
about 69 sq. m., embracing St Mary’s Island, a 
sandbank about 3 J miles long bj' IJ broad, mostlj' 
covered with low swamps, but containing Bathurst 
(q.v.); British Combo, on the mainland opposite; 
Albrida, on the nortli bank ; the Ceded Mile ; 
and M'Carthjys Island, with Georgetown. The 
cliniate is olflciallj' de.soribnd asonlj’ ‘ fairlj’ healthj' 
during tho_ drj' months.’ Besides the weaving 
of cotton into native cloths, there arc manu- 
factures of vegetable oils and bricks, and some 
boat-building, 'riie .staple product is the grouml- 
nut, which is exported to the south of Europe for 
the extraction of oil, although this trade has 


declined since 1858. Other products are hides, 
rice, cotton, beeswax, kola nuts, and india-rubber, 
and there is an active entrepot trade with the 
neighbouring French settlements in cotton goods, 
spirits, rice, kola nuts, and hardware. In the ten 
years 1878-87 the imports (mostly British) ranged 
^rom £217,938 in 1884 to £69,243 in 1886; the 
exports ( chieflj’ to France) from £254,711 in 1882 
to £79,516 in 1886. The revenue in the same 
period ranged from £28,952 to £13,453, but the 
expenditure never fell below £18,361. Formeiij' 
a dependencj' of Sierra Leone, the settlement 
was created an independent colonj' in 1843, and 
became a portion of the West African Settlements 
in 1876 ; in 1888 it Avas made a separate goA’ern- 
ment. The settlement is connected Avith Europe 
bj' telegraph cables, ' and the Liverpool mail- 
steamein call fortnightly. There are 14 denomina- 
tional schools (8 Mohammedan), receiving grants 
in aid, with about 1300 pupils. Pop. ( 1881 ) 14,150, 
including some 25 Europeans. 

Gambier, Gambir, or Pale Catechu, is an 
important article of commerce, used to a small ex- 
tent medicinallj' as an astringent, but A-er_v largely 
in tanning and dj'oing. It is an earthj’-lookmg, 
light-broAvn substance, often in small cubes or in 
compact masses. It possesses no odour, but has 
a bitter, astringent taste, subsequentlj' becoming 
sweetish. Under the microscope it is seen to con- 
sist of small acicular ciystals. It is prepared in a 
veiy rude manner from tlie j’oung leaves of the Un- 
caria Gambir, a native of tlie countries bordering 
the Straits of Malacca. As the plant, which grows . 
to 8 or 10 feet, constantl.y produces young leaves, 
the manufacture is carried on throughout the year. 
The leaves are boiled in ivater, squeezed, and the' 
decoction evaporated to a thick consistence, when 
it is poured into buckets, and treated in a curious 
manner. The workman takes a stick, which is 
moved np and down in the mass, and, as the 
gambier dries on it, it is scraped off and allowed to 
harden. It is asserted that stirring the mass does 
not produce an equallj' good article. 

Gambier, James, Baron, Admiral, was bom 
in the Bahamas, 13th October 1756, entered the 
navy, and off Ushant fought with distinction as 
commander of the Defence under Lord Howe in 
1794. As admiral he commanded the British fleet 
at the bombardment of Copenhagen in 1807, and 
Avas rcAA-arded nuth a peerage. At the battle of 
Aix Roads in 1809 he refused to act on the advice 
of Lord Cochrane (see Dundonald), was tried by 
court-martial, and ‘most honourablj' acquitted.’ 
He attained the high rank of Admiral of the Fleet 
in 1830, and died 19th April 1833. The Memorials 
of him (1861) by Ladj' Chatterton has no value. . 

Gambier Islands, or Mangaeeya; a Poly- 
nesian group of six larger and several smaller 
islands, under a French protectorate, in 23° 8' S. 
lat. and 134° 55' W. long. Area, 15 sq. in. The 
pop., under 1000, are Catholics. Pearls and mother- 
of-pearl are the chief exports. 

Gambit, See Chess. , 

Gamblins, dr Gaming, may be defined as the 
practice of playing for a mone.y stake games 
depending solelj' on chance, like roxdelic, for 
instance, or those other games into which the 
element of skill enters, as in the cases of Aiiiist or 
billiards. Gambling u-as not countenanced by the 
Roman laiv ; but a curious exception seems to 
liave been made Avhen, bj’ the terms of the Av.ager, 
the loser liad to prmide refreshment or liospitalitj' 
for the Avinner. Before the passing of an enact- 
ment for the restriction of games and gaming, all 
g.ames like cards and dice, and all exorcises, u’ere 
legal at common laiv so long as thej’ Avere indulged 
in for recreation and played fairlj- and Avithout 
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cheating; and tlie reason assigned for the favour 
which gambling finds with tlie majority is not 
inaptly stated oy a writer in the time of Queen 
Anne. He says : ‘ I cannot attribute it to a inin- 
ciple of mere avarice in many, though in most I 
fear it is so, but rather think the contingency of 
winning and losing and the expectations therefrom 
are diverting. I conceive there would be no plea- 
sure properly so called if a man ^yere sure to win 
always. It ’s the reconciling uncertainty to our 
desires that creates the satisfaction.’ Among the 
old writers the subject of gaming appears to have 
taken a wide scope, and to have been mixed up 
with games which miglit more properly be ranked 
under the head of athletic exercises, as well as with 
what our ancestore were pleased to regard as sport ; 
and the same classification appears to have taken 
place in some of the older statutes. Statutory 
restrictions upon games and gaming go back as far 
as the 12th year of the reign of Kichard II., and 
these were followed by the 17th of Edivard IV. and 
others which made certain games illegal ; but in 
giving an outline of the chief statutes connected 
with gaming it is unnecessary to go further back 
than the year 1541, as the comprehensive Act 33 
Henry VIII. chap. 9 prohibited tables, tennis, 
dice, cards, bowls, dash, loggats, and other unlaw- 
ful games when played under certain conditions. 
This statute, however, like one of Edward III.’s 
proclamations, had for its immediate object the 
encouragement of archery, and professes to have 
become law in consequence of a petition being pre- 
sented bj' the bowmen of this country and those 
engaged in the manufacture of implements of 
archery. 

For some time there was no material alteration 
in the laws affecting gaming ; but Charles II. 
desiring to prevent his subjects from becoming 
‘lewd and dissolute,’ an act was passed (16 Car. 
II. chap. 7 ) to put down ‘ deceitful, disorderly, and 
e.xcessive gaming.’ The statute enacted that all 
persons winning by fraud over certain games and 
amusements therein specified were to forfeit treble 
the value of their winnings ; that every one losing 
more than £100 on credit at the games before 
mentioned was to be discharged from the obliga- 
tion to pay it; that all securities given for the 
debt were to be void ; and that the winner was to 
forfeit treble the sum he won in excess of £100. 
This act of Charles II. ’s is said to have been 
passed in consequence of the vast sums of money 
won and lost over a match on the turf in which 
two horses belonging to Mr Tregonwell Frampton 
and Sir Charles Strickland respectively were the 
competitors. Before the match came off Framp- 
ton’s trainer meeting Hesletine, who had charge of 
Sir C. Strickland’s horse, proposed to run a private 
trial, and at Sir Charles’s directions He.sletine 
assented. Each jockey at the instigation of liis 
master carried 7 lb. more than the specified weight 
under the idea that he bad stolen a march on his 
opponent. Frampton’s horse won the trial after a 
close race, and his party argued that as he won 
with the worst of the weights he would achieve 
an easy .victory at even weights. The other side 
argued that, as their horse was beaten so little 
when handicapped with an extra 7 lb., he would 
turn the tables in the race, which, however, ended 
as the trial had done. So much money changed 
hands tliat, as already mentioned, the above act 
was passed. Passing over for the present the 
statutes aimed at unlawful games, it is sufficient 
to notice that by the first licensing act (25 Geo. _II. 
chap. 36) gaming-houses are forbidden ; but during 
the long reign of George III. the government does 
not appear to have troubled itself much about gam- 
ing and gamesters, and we may pass on to the S and 
9 Viet. chap. 109, the ISth section of which renders 


void all contracts by way of gaming and wagering. 
The 16th and 17th Viet, put down betting-liouses ; 
and the 31st and 32d Viet. chap. 52 (the Vagrant 
Act) enacts that every person betting, wagering, or 
gaiiiing in any open or public place with any table 
or instrument of gaming shall be deemed a rogue 
and_ vagabond, and,_ upon conviction, shall be 
punished as the act directs. It was under this act 
that the proprietors of the ‘ Pari-mutuel ’ were 
punished (see Betting). In spite of the statutes 
forbiddir ‘ ’ ’ jy have been canied 

on, and besides several other 

cases, th ■ upon the Field Club, 

in Park Place, St James’s, and another in Maiden 
Lane, Strand, the proprietors of which were fined 
£500 each, substantial penalties being also inflicted 
upon some of the officials. 

It has been mentioned above that the statute of 
Henry VIII. made certain games illegal ; and so 
long ago as the time of Edward IV. certain other 
games, like ‘ Holy Bowls,’ were unlawful. In 1618, 
however, James I. made a declaration that the 
dancing of men and women, leaping, May games, 
and some other forms of amusement should be per- 
mitted, and Charles I. allowed feasts of dedications 
of churches, called wakes, to be indulged in ; but 
the 18th Geo. II. chap. 34 put a stop to Roulet, or 
Roly-poly, a game which could have no connection 
with modern ro^dettc, because the act speaks of 
Roulet ‘ or any other game with cards or dice.’ It 
will be noticed that the statute passed in the time 
of Hemy VIII. was not repealed at the time 
Queen Victoria came to the throne, and it was not 
until the year 1845 that bowls, quoits, tennis, and 
nian3' otlier games of skill could legally be played 
in any public alle.v or ground. In 1845, however, 
it appears to have struck the ruling powers that it 
was a little incongruous to retain in the statute- 
book an act which both prohibited games of skill, 
and ordered people to shoot with bows and arrows, 
so in that year tlie Sth and 9th I^ict. chap. 109 was 
ji.assed, and a great deal of the act of Heniy VIH. 
was repealed; and, to sum up, it maj' be pointed 
out that racing of all kinds, what are known as 
athletic .sports, all games like cricket, croquet, 
quoits, &c., all of what are known as ‘parlour 
pastimes,’ and most games at cards are now legal. 
The exceptions are Ace of Hearts, Bassett, Dice 
(except Backgammon), Hazard, Pharaoh (or Faro), 
Passage, Roy-polj'. It will be observed that 
neither playing cards for nionej' nor betting are 
illegal per se ; thej' onlj' become so when indulged 
in under certain conditions. There is nothing un- 
lawful in playing cards in a private house, or whist 
in a club ; but to frequent a gaming-house is not 
allowed. Again, a man does not break the law 
because he makes a bet on credit in his house, on a 
racecourse, or at Tattersall’s if he is taken to be a 
member ; but should he stake his mone}' and make 
his bet at the bar of a public-house or on the street 
he render’s himself liable to be proceeded against. 

Lotteries, which are first heard of in England in 
1569, were for some time legal, and at last so many 
private and cheating ones uecame mixed up with 
the mor e honourable affair’s that legislation becairre 
necessarj', and the 10th and 11th Williairr III. chap. 
17 was passed for the purpose of suppressing them 
bj' declaring them public nuisances ; though there 
M'as still a loophole, for lotteries might be carried 
on ‘ rrnder colour of patents or grants under the 
great seal.’ This act, however, did little or 
nothing to check the evil, nor do subsequent 
enactnrents appear to have been rrrore efficacious. 
•State lotteries were altogether put an end to in 
1826, from which j-ear we hear ver’3’ little of 
lotteries, as the laws against theirr are now 
strietl3' enforced. Raffles and sweeps are illegal, 
being nothing more than lotteries; 3’et ever3- club 
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lias its Devliv sweep ; and -when Convocation met 
in the suniinerof ISS'J, and denounced the tendency 
of all classes towards indulging in hettin" and 
gaming, one or two of the spealcere sjioke in ex- 
tenuation of lotteiies and ruffles at fancy fjiirs , 
organised for chari table or religious objects. Art 
unions are specially exempted from the operation 
of tlie statutes against lotteries by the 9th and 10th j 
Viet. chap. 48, which declares that voluntary asso- 
ciations for acquiring works of art which are after- 
wards distributed by lot are to he deeined legal 
after a royal charter lias been obtained. Gambliii" 
which takes the form of speculating in stocks and 
shares has long been common, but at lU'esent 
a certain number of outside brokers — men, that is 
to say, who are not members of the Stock Exchange 
— are ofleiing every facility to those desirous_ of 
indulging in the hazardous pastime. By staking 
■witli the broker one per cent, of the amount it is 
determined to nominally expend, the investor can 
give his orders. Thus, in the words of the adver- 
tisements, £5 (called ‘ cover’) commands £500 of 
stock. Should the stock fall sufliciently to e.xhanst 
the cover, the transaction is at an end; the investor 
loses his cover, wfiich goes into the pocket of tiie 
broker. If the stock rises in the market the in- 
vestor can claim the difference between its present 
value and the price at which he bought, or nomin- 
ally bought, for no stock changes bands in these 
transactions. No brokerage is charged, and, as 
palatial offices are occupied, it would appear that a 
very great majority of speculatois lo.se tlieir money. 
This system when analysed is neither more nor less 
than betting upon the rise and fall, the broker being 
to all intents and purposes a bookmaker. 

In the United States, keeping a gambling-house 
is indictable at common law as injurious to morals ; 
and_ most states and territories have passed laws 
against gambling, in some of them severe and 
stringent. Yet till 1880 gambling was exceed- 
ingly common and open throughout tlie United 
States ; prosecutions wore few and fines often 
merely nominal; and it was left to societies for 
the snppres.sinn of vice and cognate institutions, 
especially in Neiv York, to stir up the authorities 
to put the laws in force. In 1881-84 prosecutions 
and convictions were veiy numerous ; in 1885 
almost all the chief cities in the Union followed 
with success the example of New York in putting 
down gambling as far as possible. 

See Betting, Monaco, Baden-B.tden, and articles 
on the various games ; also Frederick Brandt, Games, 
Gaming, and Gamester’s Law (newed. 1873); an article 
in the Quarterly for January 1889 ; and a bibliography 
of books on gambling in Notes and Queries (1889). 

Gainbogrc, or Gamboge, a gum-resin, used in 
medicine and the arts, the produce chiefly of Gar- 
cinia Morelia (Gamhogia giitta or Hebradendron 
gamhogiuides), a tree of the order Guttiferm (sub- 
order Clusiacem), a native of Cambodia (hence 
the name), Ceylon, Siam, &c. The gamboge-tree 
attains a height of 40 feet, has smooth oval leaves, 
small polygamous flowers, and clusters of sweet 
and edible fruits. IVhen the bark of the tree is 
wounded the gamboge exudes as a thick, viscid, 
yellow juice, wdiich hardens by exposure to the air. 
It is generally collected in a joint of bamboo, and 
a single tree will yield sufficient to fill three joints 
20 inches in length and H inch in diameter. From 
tln.s _c.'iuse it is found in commerce in the form 
of sticks or cylindei-s having the markings of the 
bamboo on the outside. When of good quality it is 
of a nch, orange-brown tint, and sliould not show a 
rough "ramilar surface when broken. Since yellow 
is a colour sacred to Buddha, gamboge is in much 
rcmipt in Singhalese temple.s, alike for vestments 
and decorations. The finest gamboge conies from 
Hmn.— American gamboge, whicii is very similar. 


and is used for the same puqioses, is obtained from ] 
Visniia guianensis, and other species, shmbs of the. 
order Hypericina.'. Gamboge ocem-s in commerce ! 



in three fomis ; (I) in rolls or solid cylinders ; (2) 
in pipes or hollow cylinders; and (3) in calces or 
amorphovs masses. The first two kinds are the 
purest. Good gamboge contains about 70 per cent, 
of resin and 20 per cent, of gum, the remainder 
being made up of woody fibre, fecula, and moisture. 
Medicinally it acts as a violent purgative, seldom 
adininistei ed alone. It is employed in water-colour 
painting, in the staining of ivood, and in the for- 
mation of a golden lacquer for brass. It can be 
readily bruised, fonning a brilliant yellow, slightly 
inodorous powder, ana possesses a disagreeable 
acrid taste. 

GaiiibriniiS, a mythical king of Flanders, to 
whom is ascribed the invention of beer. His figure 
is familiar in German beer-cellare, often seated 
astride a cask, a foaming tankard in his hand. 

Gauie-latvs. Since primeval days man has 
been a caniivoroiis animal, and has deiiended for 
his sustenance largely upon the flesh of the beasts 
of the field. At first, doubtless, the only thought 
was of the capture and- de,struction of animals 
whose flesh was agreeable to the taste, not of their 
preseiwation and protection for future use. But it 
is iirobable that at a very early age doniestication 
was resorted to in order to meet the scarcity caused 
by the depletion of the forests and the increased 
wariness of the animals. There are, however, 
many animals which, though suitable for food, 
cannot readily be domesticated, and these still 
remained the objects of the chase in their natural 
wild condition. Doubtless for a time these latter 
were still mercilessly hunted down, but gradually 
the necessity came to be recognised of husbanding 
the stock even of wild animals against the future. 
Tlie analogj' of the animal kingdom suggests that 
the' pleasures of the chase were just as keen 
amongst the nomad tribes in the primeval forests 
as amongst modern British sportsmen ; but tlie 
primary object then was not the enjoyment of 
sport, but the collection of a supply of food, and the 
value of the wild animals was mainly an economic 
one. But gradually, as civilisation advanced, as 
cultivation increased, and other sources of food- 
supply were multiplied, the value of udld animals 
as food diminished, and protection came to be 
accorded to them rather as objects of sport than 
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as a valuable food-provision. This condition had 
already been reached in England with regard to 
birds and miadrupeds when tlie Forest Laws were 
fii-st promulgated, but the economic as superior to 
the sporting value of fresh-water fish long held its 
ground, and indeed still does so to a certain extent 
in the case of some of the larger rivers. Notwith- 
standing, however, .the small value of game as an 
article of food in proportion to its value as an 
object of sport, there is still a utilitarian instinct in 
the pursuit of many kinds of game ; the edibility of 
the animal is a condition of the enjoyment of 
sport; notliing grieves a snortsman more than to 
lose an animal he has killed ; and no sportsman 
would go out to shoot old rooks or blackbii-ds, 
althougli these would supply just as difficult 
shooting as partridges and pheasants. 

By the common law, both of England and of 
Scotland, following that of Home, wild animals in 
a state of nature are common to mankind, and are 
not proper subjects of private ownership. But at 
an early stage it was ]-ecognised that a free riglit of 
hunting was incompatible with the preservation of 
game in such numbers as to afford ample sport to 
tlie monarch and the nobles. Accordingly a seides 
of laws known as the Forest Laws (q.v.) were 
enacted, whereby certain districts of country were 
set apart for sport to the sovereign and his donees ; 
and effective provision was made to reserve the 
exclusive right of pursuing game within the pro- 
tected areas. But the increase of population and 
the enclosure of large parts of the country rendered 
protection necessary for tlie areas outside of the 
royal forests if the game was not to be totally 
extirpated, and the result has been a series of 
.enactments known as the Game-laws. 

‘ Game ’ includes hares, pheasants, partridges, 
grouse, black-game, ptarmigan, and bustards. But, 
in addition, there are a number of animals to which 
one or other of the game-statutes extends pro- 
tection. These are rabbits, deer, roe, woodcock, 
snipe, quail, landrails, and wild duck. 

Although there is no private property in wild 
animals, it is now fixed partly by statute, partly by 
consuetudinary law as interpreted by the decisions 
of the courts, that the right to pursue or take game 
is a private privilege. In the absence of express 
stipulation this privilege belongs in England to 
the occujiier, in Scotland to the owner of the soil. 
It has sometimes been represented that, although 
a wild animal is not private property, the moment 
it is taken or slain it becomes the property of the 
person on whose land it is taken or slain. This is 
not strictly accurate, for if it were so then the 
poacher who picks up the partridge he has sliot 
would be guilty of theft, which in the present 
state of the law he certainly is not. On tlie other 
hand, there is no doubt that the occupier or owner 
of the soil is entitled to recover the game from the 
poaclier. The law, therefore, would seem to be 
most accurately expre.ssed by the statement that 
the occupier or owner of the soil has a right to 
claim any game taken or slain upon his land. 

The statutory provisions with reference to game 
are of four lands — viz. ( 1 ) laws for the punishment 
of poaching ; (2) close time provisions for the pro- 
tection of game during certain seasons of the year ; 
(3) provisions to emuile farmers to protect tlieir 
crops against the ravages of ground-game; (4) 
revenue and license laws imposing government 
duties upon the exercise of a right to take or to 
deal in game. 

( 1 ) Poaching . — The most important of the acts at 
present in force against poaching are the Day Poach- 
ing Act, 1831 (Scotland, 1832) ; the Night Po.aching 
Acts, 1828 and 1844; and the Poaching Preven- 
tion Act, 1862. These statutes impose penalties 
for trespass by night or by day in pursuit of game,. 


and for the illegal possession of game ; and contain 
stringent provisions for the detection and punish- 
ment of offenders. Night-poaching is treated as a 
much more serious offence than day-poacliing, the 
reason being that night-poaching,” especially by 
large bands, is apt to lead to acts of seiious 
violence. 

■ (2) Gtosc Tme.— This is regulated in England bv 
the Day Trespass Act, 1831, and in Scotland by the 
Preservation of Game Act, 1772. The close time 
in England is, for partridges, from 1st February to 
1st September; for pheasants, from 1st February to 
1st October; for black-game, from 10th December 
to 20th August ( 1st September in Somerset, Devon, 
and the New Forest) ; for mouse, from 10th Decem- 
ber to 12th August; ancT for bustards, from 1st 
March to 1st September. The seasons in Scotland 
are the same, except that bustards are not men- 
tioned in the act. By the Day Trespass Act 
(adopted for Scotland by the Game Certificates 
Act, 1860) it is also made illegal to deal in game 
more than ten days after the commencement of 
close time. It was recently held that this does not 
apply to game imported from abroad. 

(3) Protection of Crops . — By the Ground Game 
Act of 1880 an inalienable right to destroy hares 
and rabbits found upon his land is given to the 
occupier. In order to minimise the interference 
with legitimate sport, it is provided that steel trajis 
shall not be used, except in rabbit holes ; that tlie 
occupier shall not be entitled to delegate the right 
to shoot to any person other than one member of 
his household, speciallj' authorised by him in Avrit- 
ing ; and that the occupier of moorlands shall be 
entitled to take hares only beriveen 11th December 
and 31st March. 

(4) Bevenve and License Laws . — The different 
duties and licenses in connection with taking and 
the dealing in game are embodied in a series of 
revenue statutes, udiich it is unnecessary to enumer- 
ate. A game-license for the Avhole year costs £3; 
but a license may be taken for half a year to 1st 
November, or for half a year thereafter at £2 ; or a 
license may be taken for a period of fourteen con- 
tinuous days at £1. A gamekeeper’s license costs 
£2. Dealere in game must annually obtain a 
license from the justices, upon production of which 
and payment of £2 of duty they obtain an Inland 
Kevenue license to deal in g'ame. 

Strong e.xception is taken to the game-laivs by 
many. It is urged that the provisions for the 
detection of poachers are harsh and inquisitorial, 
and there can be no doubt that the difficulty of 
detecting this offence (arising mainly from the 
impossibilitj’^ of identifying the articles taken ) has 
led to the enactment of certain provisions of a veiy 
stringent -character. Although, hoAvever, the pro- 
visions are harsh on their face, it may be doubted 
if it has often happened that any person who had 
come properly in possession of game, and rvas able 
to give an honest account of it, has been subjected 
to serious inconvenience by the operation of these 
laws. A much more foraiidable objection is that 
the laAvs are out of harmony rvith the general sense 
of a large section of the community ; that in the 
eyes of many respectable persons and of most 
poachoi-s poaching is no crime ; and that many 
men Jiave by the operation of these statutes been 
made criminals who Avould sconi to stoop to any 
act of ordinaiy dishonesty. There is force in this 
objection, for there can be no doubt that, Avhatever 
be tlie e.xplanation, poaching is looked upon bj- 
many in quite a different light from anj’ other 
offence. Prison governors and chaplains tell that 
they never find a poacher penitent or willing to 
admit that he has done wrong. The community of 
the right to game, either as a primitii’e tradition or 
as a legal theorv handed down from the Koinan 
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law, prevails singularly enough in the popular 
mind contrary to the constant practice of centuries. 

The game-laws are, on the other hand, defended 
on the ground of vested proprietary interest, to 
whicli great commercial value now attaches, and as 
affording protection against trespass, which would 
lessen the agricultural value and the amenity of 
property. But the strongest plea in favour of the 
laws affording protection to game is that without 
such protection game would soon cease to exist. 
In an enclosed and thickly-settled country, amidst 
a crowded population devoted to sport, game would 
soon become extinct if the public enjoyed a free 
riglit to pursue it. In Switzerland, where the only 
protection Is a close time, notwithstanding the 
nurrrerous natural retreats for wild animals, game 
is all hut extinct ; indeed, it is considered a good 
day’s sport for a large party if a single hare is 
killed. Again, the concession to the occupier of an 
inalienable right to grorrird-ganre by the Act of 1880 
has already led to the hare becoming virtually 
extinct in many parts of Great Britain. In the 
opinion of some, no doubt, the total extirpatiorr of 
ganre wotrld be a benefit to the country ; but, on the 
other hand, it is trrged that not only does the pur- 
suit of game give zest and variety to rural life, and 
afford healthful enjoyrrrent in the autrrrnn to a con- 
siderable section of the corrrmrrnity, many of whom 
are engaged in sedentary occupation.s for the greater 
part of the year', but that it also leads to the diffu- 
siott of rrruch wealth throrrglrout the poorer districts 
of the country, and keeps a great deal of motrey at 
home which would otherwise be spent abroad. 

In tlie United States airy one is free to capture or 
kill wild animalSj subject to the laws of trespassing; 
save where, as in several states, laws have been 
passed protecting ganre during certain seasons, so 
as to prevent its extirpation. 

Perhaps tire most feasible suggestion which has 
j'et been made for a reform of the game-law.s witli- 
out withdrawing protection fr om game is that all the 
statutes against poaching should be repealed, and 
a simple provision substituted whereby game should 
be declared to be the property of the person on whose 
lands it is found. The effect of this would be to 
render the taking of game theft, and trespass in 
pui-sriit of game an attempt to steal. It is urged 
in favour of this change that it would simplify the 
law, remove many harsh and anomalous provisions 
from the statute-book, and tend to disabuse the 
popular mind of that theory of the common 
right to take game which creates disaffection 
with restraining law. In an unenclosed and 
spai-sely-peopled country wild animals roam at 
freedom and care for themselves, and they are not 
therefore appr opriate subjects of private ownership. 
But in an enclosed, highly-cultivated, and thickly- 
peopled country, game is just as much dependent 
for its existence as are flocks and herds upon the 
protection and care of the owners or occupiers of 

the soil, and may 

r '’" therefore, it is said, 

appropriately be 
made tire subject of 
private property of 
those who maintain 
it. See Ale.x. Porter-, 
The Gamekeeper's 
Manual (2d ed. 
Edin. 1889). 

Gaining. See 

Gambling. 

l'rcsh-w.itcrShrhirij (Gamnrai-us Gnill'inni'IIS, a 
ptifcr), magnified. genus of Amphipod 

.' Crustaceans, includ- 

ing numerous fresh-water and marine species. 
One species {Gammarus pulcx), sometimes called 


the ‘fresh- water shrimp,’ is extremely common 
in quickly-flowing brooks. It is a tiny creature, 
about half an inch long, but so abundant that few 
can have missed seeing it. It generally keeps near . 
the bottom, swims on its side, with a kind of 
j jerking motion, and feeds on dead fishes, &c. In 
i quiet water G. Jluviatilis is common, and G. 
j locusta is very abundant among seaweeds along all 
j European coasts. Blind species of the allied genus 
Niphargus are found in many caves and wells. 

I Gnmviiu. See Gombroon. 

I Gamut; a name for the musical . scale— see 
Music, Scale (Musical). Guido of Arezzo, in 
the nth century, marked the last of the series of 
notes in his musical notation with a q or the Greek 
letter y (gamma), the name of which came to be 
used for the whole scale — often in a French form 
gamme. Gamut is compounded of this word and 
ut, the beginning of a Latin hynin used in singing 
the scale. See Solfeggio. 

Gaud. See Ghent. 

Gandak (the Great Gandak; the Little Gandak 
being an unimportant tributary of the Gogra), a 
river of India, rises in the Nepal Himalayas, in 
30° 56' N. lat. and 79° 7' E. long., flows south-west 
to British territory, and then south-east, forming 
for some distance the boundary between the North- 
west Provinces and Bengal, and enters the Ganges 
opposite Patna. Its banks rise above the level 
of the plains it passes through, and inundations are 
frequent. 

Gnndainak. a village of Afghanistan, between 
Cabul and Peshawar, where, during the retreat 
from Kabul in 1842, the last remnant of the British 
force was massacred, only one man making his 
escape. Here also a treaty was signed with Yakub 
Khan in 1879. See AFGHANISTAN. 

Gandei'Sliciin, a small town of 2507 inhabit- 
ants in Brunsu-ick, 30 miles N. of Gottingen by 
rail. Its famous abbey, dating from 852, con- 
tinued even after the Kefoi-mation to give the 
title of abbess to the daughters of German princes, 
arid until 1803 was itself a principality. 

Gniidia, a walled town of Spain, on the Alcoy, 
2 miles from the sea, and 47 miles SSE. of A'^alencia 
by rail. It contains the old palace of the dukes of 
Gandia, and has some coast trade. Pop, 7604. 

Gniido, a kingdom of the -westei-n Soudan, 
lying west of Sokoto (to which it is tributary), and 
' on both sides of the Nigef-.as far south as the 
mouth of the Benue. The inhabitants are mostly 
Haussa, but the ruling class are Fulahs ; nearly 
all are blohammedans. The rains are plentiful, 
the country is fertile, and the vegetation in many 
places luxuriant. — Gando, the capital, lies irr a 
narrow valley, sun-ounded and commanded by hilly 
chains ; but the chief comrrrercial town is Egga 
(q-v.). 

Gniidolfo. See Castel Gandolfo. 


Gnnesa, the most 


among the Brah- 


manic gods of the second rairk, the special deity of 
prudence, invoked at the conririencement of er-cry 
enterprise, and with whose name every book begins 
(namo Ganeghya, ‘ honour to Ganesa’). He is the 
son of Siva by Parvati, and the leader of his 
father's_ train. He is represented with an elephant s 
head, riding upon a rat, and his figur e is found irr 
almost all temples, and also irr houses where he has 
taken the place of the Vcdic Agni as doirrestic 
guardian. — Ganesa is also the name of the author 
of a 19th-centuiy commentary to the Lingajmrdua 
(Bombay, 1858). 

Gaiign. See Sand-grouse. 

Gaiigrc.s, the great river of northenr India, pro- 
minent alike in tire religion and in the geography 
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of tlie -East, rises in Gahrwal in 30° 56' 4" N. lat. 
and 79° 6'_40" E. long., issuing, under the name of 
the Bhagirathi, from an ice-cave 8 miles above 
Gangotri and 13,800 feet above the level of the 
sea. A few miles below Gangotri it receives ‘ 
the Jahnavi, and 133 miles from its source the 
Alaknanda, from which point the united stream 
is known as the Ganges. From Sukhi, where it 
bursts through tlie Himalayas, it flows south-west 
to Hardwar, and from thence, bv a tortuous but 
generally south-east course, to Allahabad, where it 
is joined by the Jumna. From the sacred tongue 
of land where the two streams meet the great river 
rolls on in a wide flood, past the holy city of 
Benares, and across the plains of Behar, fed by the 
Son, the Gandak, and the Kusi. It then turns 
sharply to the southward, and, about 20 miles 
farther on, begins to tlii-ow out the branches which 
enclose the level delta, at a point 220 miles in a 
straight line from the Bay of Bengal. The main 
channel, called the Padma or Padda, runs south- 
east to Goalanda, where it is met by the main 
stream of the Brahmaputra, and the vast confluence 
of waters flows in a broad estuary, tlie Meghna, 
into tile Bay of Bengal near Noakhali. Between 
tills most easterly and the Hugh, tlie most westerly 
mouth, lies the delta, with a multitude of mouths 
and channels. The Hugh or Hooghly (q.v.) is 
the great channel of navigation (for map, see 
Calcutta). The delta in its upper angle is veiy 
fertile, but in the south, towards the sea, the 
country is a desolate waste of swamps (see Sun- 
D.AKBAII.S), intersected by a network of canals. 
Tlie Ganges has a total length of 1557 (by the 
Hugli mouth, 1509) miles; its drainage basin em- 
braces over 390,000 sq. ni., lying between the 
Himalaya and Vindhya ranges, and extending east 
to the mountains which separate Burma from 
Bengal. Not one of the other riveis of India so 
deserves the gratitude and homage of the Hindus. 
In spite of the shoals and rapids that lie above 
Allahabad, it is in some sense navigable from the 
point where it enters the lowlands, near Hardwar ; 
and its stream, which never fails in the hottest 
summer, distributes fertility tlivougliout its couree, 
and even its inundations spread over the fields a 
rich top-dressing of alluvial silt. The ruined or 
decayed cities near its banks, however, bear mute 
witness to the loss inflicted by the constant changes 
which take place in the liver-bed, altering the 
wliole face of the countiy, as the river deserts old 
' channels for new. But the Ganges is still one of 
the most frequented waterwaj's of the world ; ocean 
and coast steamei-s cany\ goods to Calcutta, and 
above this city thousands of native boats are em- 
ployed, even since the development of railways, in 
transporting heavy goods in bulk, such as timber 
and bamboos, stone, grain, and cotton. — The 
Hindustani name GangA, ‘stream,’ is according to 
Max jMuller an instance of early Aryan reduplica- 
tion, from the verb to go — ‘go-go.’ 

The Ganges excels all the great rivere of India in 
sanctity ; from the source down to the sea every 
foot of ‘ Mother Gangd’s ’ course is holy ground, to 
bathe in her waters will wash away sin, to die and 
-be buried on her banks secures free entrj^ to eternal 
bliss. Gangotri, Hardwar, Allahabad, Benares, and 
Sagar Island, the most saCi-ed spots, ar e visited by 
thousands of pilgrims every year ; the great kumbh 
fair, which is held er'eiy twelve year's, drew nearly 
1,000,000 per-sons to Allahabad in 1882 — arrd these 
of all Hindrr sects, for in the legend of the Ganges 
the three strprerrre deities of the Hindu pantheon 
have part. The earliest fomr of the legetrd occtrrs 
in the RAinAgana, where GangA, is described as the 
daughter of the Himalayas, whortr Bhagirathi, a 
prince of Ayodhya (mod. Oudh), after rrrore than 
twice 30,000 year's’ solicitation by his father and 


m'andfather, induces Brahrrra to carrse to descerrd 
from heaven, that his ancestors, who had been re- 
dttoed to ashes by Vishnu, might be sprinkled with 
the sacred waters, and their souls rise to heaven. 
The ice-cavern whence the river springs is made the 
rrratted hair of the god Siva. The story admits 
of numerous variations, and the Vishmi-PurAna, 
which assigns the sorrrce to the nail of the gt'eat 
toe of Vishnu |s left foot, strnrs ttp the river’s pro- 
perties in this sentence ; ‘ This sacred stream, 
heard of, desired, seen, touched, bathed in, or 
hymned day by day, sanctifies all beings ; and 
those w'ho, even at a distance of a htrndred leagrres, 
exclaim “ GangA, GangA,” atone for the sins com- 
mitted drri'ing three previous lives.’ — GangA is also 
considered as the mother of the god of war, 
KArttikeya (q.v.). 

The Ganges Canal, opened in 1854, is an im- 
portant irrigation work and navigable channel, 
extending, on the right of the Ganges, from Hardwar 
to Cawnpore and Etawah. The main canal is 445 
miles in length, and is navigable throughout ; the 
branches vary gieatlj^ from time to time. The 
Cawnpore and Etawah teminal lines are now 
absorbed in the Lower Ganges Canal, which draws 
its supply from the river at Narora, in the Aligarh 
district, and maintains a navigable depth as far as 
the regulating bridges at Gopalpurand Jeyra, where 
it joins these branches, afterwards falling into the 
Jumna. The original scheme of the Lower Bengal 
Canal embraced 555 miles of new tronk lines ; in 
1873-74 work was commenced on a section of 131 
miles. The weir and headworks at Narora include 
a solid wall, 3800 feet long, with forty-two weir- 
sluices, founded on huge square blocks. The ulti- 
mate cost of the entire Ganges Canal is calculated 
not to exceed 5f millions sterling. 

Gnilgi, a town of Sicily, IS miles SSE. of 
Cefalii. Pop. 11,935. 

Ganglion. See Beain, Nervous Svsteji. In 
Surgery, the name is given to an encysted tumour 
on a tendon. 

Gangotri, a square temple, about 20 feet high, 
erected on the right bank of the Ganges (q.v.), 
which here forms a small bay, about 10,319 feet 
above the level of the sea. This spot is regarded 
by pilgrims as the source of the holy stream, 
here called the Bhagirathi, which, however, rises 
8 miles higher up. The water here is peculiarly 
sacred, but few pilgrims come so far, and the only 
dwelling-house in the locality is occupied by the 
officiating Brahmans, by whom flasks of the holy 
element ai'e sealed for conveyance to the plains. 

Gangrene (Gr. gangmina, ‘a gnawing’), or 
Mortification, is the death of a part of the 
body, whether external or internal. It is most 
common in the extremities, especially the feet. 
Its immediate cause is always arrest or impainnent 
of the supply of blood to the affected part. This 
may be produced in various ways ; ( 1 ) bj' direct 
mechanical injui'y, or by extreme heat (bum) or 
cold (Frost-bite, q.v.) ; (2) by severe septic inflam- 
mation, usually following injury, or attacking a 
wound; (3) by* disease of the blood-vessels of the 
part, in combination perhaps with weak heart 
action. The second group includes the most 
dangerous and fatal forms of gangrene : Cancram 
Oris (q.v.), phagadrena, andhospitm gangrene, now 
liappily much less common than they once were. 
The third includes gangrene occurring as a result 
of poisoning by ergot of rj'e, of diabetes, old age, 
&c. 

The symptoms and appearances attending gan- 
grene vaiy gieatly in different cases. Its onset 
may be sudden or gradual ; it may at once become 
limited, or it may have a constant tendency to 
extend ; it may be preceded and accompanied by 
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great pain, or may only 1)e observed iii conseriiience 
of tlie local loss of feeling. But in all eases the 
loss of vitality is accompanied by loss of natuj-al 
■warmth, of sensibility and of motion in the atlected 
part, and by a change in its ap])earance. It may 
either become moist and swollen, or dry and 
shrivelled; and its colour may be either dark 
purple or greenish, or at least at first pale and 
waxy. The constitutional symptoms are equally 
variable : if the part affected be small and not 
vital, and the "angrene limited, they may be 
slight and of little importance ; otherwi.se there is 
generally great depression, u-ith rapid feeble pulse, 
foul tongue, and other signs of alarming illne.s.s. 

If the gangrene be limited, a separation takes 
place giadually between the living and dead parts, 
and, if the patient survive, the disoi'ganised and 
lifeless texture is thrown off, and the part heals bj' 
Cicatrisation (q.v.) or the formation of a scar, in- 
dicating the loss of substance. With regard to 
treatment, the strength must, gencrallj' speaking, 
he maintained by a nourishing but not too stimu- 
lating diet, and 'the jiart carefully preserved from 
external injury and from changes of temperature. 

In some forms of gangrene amputation may 
afford the best or ei'en the only chance of s<aving 
the patient’s life ; in others its results are disas- 
trous, as it is almost certain to lead to fatal exten- 
sion of the disease. Much care is therefore needed 
in deciding the question whether surgical intei-fer- 
ence should be resorted to. 

Gangs, Agricultural, a name specially given 
to companies of women and bovs and girls, brought 
together for labour in the fen-clistricts of England, 
or the low and level tracts which lie south of the 
W<ash. The reclaimed land ■was mainly cultivated 
by labourers from the villages, which are numerous 
on the high ground that borders it. To save ex- 
pense, the labourers on the reclaimed land here 
consisted, as much as possible, of women, girls, and 
boys, working in gangs. An act of 1 867 provided 
that no woman or child was to be employed in the 
same gang with men or boys, and that no woman or 
girl was to be employed in any gang under a male 
gangmaster, unless a rvoman licensed to act as 
superintendent was also present with the gang. 
See Factory Acts. 


GailgllC ( Ger. ffnag, ‘ a vein ’ ), the stony matrix 
in which metallic ores occur. Quartz is the most 
common gaugue, but calc-spar too is very frequent, 
and barytes or heavy-sjiar, and lluor-spar are also of 
common occurrence. Large portions of the gangne 
are generally worked and .siilimitted to metallurgic 
proces.ses for the sake of their contents. 

Gail-llWIiy, or An-uui, an eastern inland pro- 
idnce of China, intersected by the Yang-t.so- 
Kiang. See China. 

Gailistcr, or Calliard, the name given in the 
Yorkshire coallield to a hard, close-grained silice- 
ous stone, which often forms the str.atum tliat 
underlies a coal-seam. .Such hard ‘ seat-e.arths ’ 
are most common in the lower coal-me.asures ; 
hence the.se strata in Yorkshire are often tenned 
the ‘ Ganister Beds.’ 


Gailjain, a town of ^Madras presidencv, at tin 
mouth of the Bishikuliya, IS miles NE. of Berham 
pur. _ It was I’cmarkablo for its fine buildings 
but m ISlo, in consequence of an epidemii 
mvpr, the civil headqu.arters were removed t< 
Chicacole. Pop. 5037. — Ganjam district extend! 
along the Bay of Bengal, in the extreme nortli 
east of the Madras pre.sidency. Area, 8311 sq. m 
pop. (1881) 1,749,604. The chief town Is now 
Berhampur. 


,^!f^****‘*L ^ town in the French department of 
Alher, on the Andclot, 245 miles SSE. of Paris 


by rail. It has a church dating from the 11th 
century, and its beer is famous. Pop. 50.34. 

Gaiinct {Sula), a genus of web-footed birds, in 
the family Sulidn?,' and the order Steganopodcs, 
which also includes pelicans, cormorants, and 
snake-birds. The head is large, the face and neck 
naked, the bill straight and stron", longer than 
the head ; the toes (4) are long, and all connected 



Adult Gannet or Solan Goose {Sula bassana). 


by the web. The genus includes about eight 
species, from temperate and cold seas. Tliey fly, 
swim, and dive well, but are awlcward on land ; 
they feed uiion fishes, live sociallj’, and nest in 
crowds on cliffs and rocky islands. The best-' 
known .species of Gannet is the Solan Goose {S. 
hassanu ), whose po[)ular name is akin to the Ice- 
landic si’thin, ‘ a gannet,’ while it derives its specific 
title from the Bass Rock of the Firth of Forth. It 
is common enough in north Europe from March to 
October, but migrates southwards — e.g. to Gibral- 
tar, in late autumn. Lundy Isle, the Bass Rock, 
Ailsa Craig, St Kilda, Suliskeny, and Skelig (Ire- 
land ) are celebrated British breeding-places. , Tiie 
entire length of the solan goose is about three feet ; 
its "eneral colour milk-white, the crown and back 
of tlie head pale yellow, the quill-feathere of the 
wings black. The young 'bird, when newly 
hatclied, has a naked 'bluish-black skin, but soon 
becomes covered with a thick ■white down, so that 
it resembles a powder-puff‘, or a mass of cotton. 
When the true feathers appear they are black, 
with lines .and spots of dull white,* so that the 
plumage of the young is very unlike that of 
maturity. The 'bird is long-lived, and takes 
.about four yearn to come to maturitra It extends 
its flight to great distances from its rocky head- 
quarters, pursuing shoals chiefly of such fish as 
sAvim near the surface, particularly herring, I'il- 
chards, and related forms. The presence of a shoal 
of pilch.ards often becomes knoivn to the Corinvall 
fishermen from the .attendant gannets. When 
feeding, the bird nlw.ays flies against the u’ind at 
an .altitude of not more than about 100 feet above 
the surface of the se.a. When it espies a fish it 
instantaneously stops, and Avith Avings half dis- 
tended, stoops and swiftly cleaves the .air. When 
Avithin a yard or tivo of the surface, and fust .as it 
makes the plunge, the Avings are clapped close to 
its .sides. Thus the bird enters the Avater like a 
bolt. The nests on the rocks are roughly built 
of Ec.aAveeds ami marine grasses, and are huddled 
together on the available ledges .and nooks. The 
single egg h.as a ch.alky Avhite colour, and the sur- 
face of the shell is rather rough. During incubation 
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the goose will often allow itself to be touched 
with a stick without rising from the nest. The 
number of gannets that annually visit the Bass 
Rock in the Birth of Forth is estimated at from 
sixteen to twenty thousand. The young are killed 
by cliffmen who are lowered down the rock by a 
rope ; they are valued for the sake of their down, 
flesh, and oil, which bring a profit to the person 
who rents the rock. On and around the Bass 
gannets are seen in prodigious numbers, the air 
around the rock being filled with them, like bees 
around a hive, and the rock itself whitened by 
them and their accumulated excrements. The 
deafening noise of the hamh cries they utter when 
they are excited or disturbed adds to the impres- 
siveness of their snowflake-like numbere. The 
flesh is rank and oilj' ; but that of the young, 
baked, is eaten to a considerable extent, in many 
places, and is even reckoned a delicacy. The eggs 
are considered by many connoisseurs to be a 
decided delicacy. They are boiled for twenty 
minutes, and eaten cold, with vinegar, salt, and 
pepper. S. varicgata, extremely abundant in some 
parts of the southern hemisphere, is said to be the 
chief producer of guano ; and S. piscator is the 
well-known plilegmatie booby. 

Ganoids, an order of fishes once veiy large, but 
now decadent, being reju'esented by only seven 
living genera. These are (1) predominantly car- 
tilaginous forms — Acipenser (sturgeon), Scaphi- 
rhynclms, Spatularia (or Polyodon), and (2) bony 
Ganoids — Polypterus, Calamoichthys, Lepidosteus 
(bony pike), and Amia. On the other hand, the 
majorify of fossil fish in pal.yozoio times are 
Ganoids — e.^. Pteiichthys, Coccosteus, Cephalas- 
pis, Pteraspis, Rhizodus. The geneial characters 
are noted under Fishes. 

Gniltnilg Pas.s, in 31° 38' N. lat. and 78° 
47' E. long., leads eastward from Kunawar, in 
Bashahr, into the Chinese territory. Its height is 
18,295 feet above the sea, and it is overhung by a 
peak of its own name, nearly 3000 feet loftier. 
The place is unspeakably desolate and i-ugged, and, 
being devoid of fnel, it is but little frequented. 

Gantlet. See Gaustlet. 

Ganymede, the cup-bearer of Zeus, was, 
according to Homer, the son of King Tros and the 
nymph Callirrhoe ; or, according to othere, of 
Laomedon, llus, or Erichthonius. The most 
beautiful of mortals, he attracted the notice of 
the king of the gods, who determined to make him 
his cup-bearer in succession to Hebe, and accord- 
ingly despatched his eagle to cany him off to 
heaven. The Greeks believed that Zeus gave Tros 
a pair of divine horses as a compensation for his 
loss, and comforted him at the same time by 
informing liim that Ganymede had become im- 
niortal and free from all earthly nis._ At a later 
period he was identified with the divinity who pre- 
sided over the sources of the Nile. 'Fhe Greek 
astronomers likewise placed him among the stars, 
under the name of Aquarius ( ‘ the water-bearer’), 
in allusion to his celestial function. Ganymede 
was a favourite subject of ancient art, and in 
modern time has prompted the genius of Caretens 
and Tliorwaldsen. 

Gaol. See Prison. 

Gaol Delivery, Cojijiission of, is one of the 
commissions issued to judges of assize and judges 
of the Central Criminal Court in England. See 
Assize. 

Gap, the mountain capital of the French de- 
partment of Halites Alpes, is pleasantly situated 
on the Luye, 2424 feet above sea-level, among vine- 
clad slopes, 47 miles SE. of Grenoble, by a branch 
line. It has a cathedral (rebuilt since 1866), and 


some manufactures of silk and cotton fabrics and 
hats. Pop. (1886) 9345. Gap, the ancient Fci/jin- 
cum, was formerly a fortress of some importance, 
and gave the title of Gapencois to the sunounding 
district of Dauphine. 

GJipcs, a disease of fowls and other birds, due 
to the presence of threadworms or Nematodes 
(Syngannis tracitcalis) in the windpipe. As a large 
number (twenty) may be present, the worms cause 
inflammation, suftbeation, and death. The worms 
breed in the trachea, embryos are coughed up, and, 
if swallowed by the same or other birds, pass from 
stomach to air-sacs, lungs, and eventuall 5 ' to the 
windpipe. As to the external life of the embryo 
there are two theories : IMegnin, for instance, says 
that they get into_ the food when coughed up, and 
thus pass very directlj' from fowl to fowl ; while 
H. D. Walker has given strong reasons for suspect- 
ing that thejf pass fii'St into the earth, then into 
earthworms, and thence into birds. For treatment, 
see PooLTRY ( Diseases of ). See also Nejiatodes, 
Parasitisji. 

Garfibit, a point on the railwaj^ from IMarvejols 
(Lozfere) to Neussargues, about 10 miles S. of St 
Flour, in the French department of Cantal, where 
the line crosses a gorge through which the waters 
of the Truybre run, 401 feet bmow the rails. The 
viaduct, tlie work of M. Eiffel, is built j’artly of 
girders and partly of masomy, and has a total 
length of 1852 feet 6 inches. Where it crosses the 
river it is supported by an arch, with a span of no 
less than 541 feet4 inches. SeeE«gfnccm/g(1885), 
and Eiffel, Le Viaduc do Gambit (1889). 
Garnmnntes. See Fezzan. 

Gnraiicilie* a dyestuff derived from Madder 
(q.v.). See Dyeing, Vol. IV. page 136. 

Garay, JAnos, Hungarian poet, born at Szeg- 
szdrd in 1812, lived mostly at Pesth, where he 
obtained in 1847 a post in the univereitj' library, 
and died 15th November 1853. His study of the 
masterpieces of German literature and of Voros- 
marty bore fruit in numerous dramas, chiefly of 
historical character: Csdb (1835), Arbocz (1837), 
and Orszgdh Ilona (1837), as well as long poems, as 
Csaiar,' an epic (1834), and Szent Laszlo, a histori- 
cal poem (1850). In 1847 he published Arpddok, 
a poetical version of the historical legends of Hun- 
gary, and next year Balatoni Kagglmc, a collection 
of lyrics. A complete edition of his poems was 
published by Franz Ney (5 vols. Pesth, 1854), a 
selection in German by Kdrtbeny (2d ed. Vienna, 
1857), and a Life by Ferenezy (Pesth, 1883). 

Garaye, La, a mined chateau in Brittany, 2 
miles from Dinan. Its last owners, Claude Tous- 
saint and his countess, in the first half of the 18th 
century converted it into an hospital, which fomis 
the theme of the Hon. Mrs Norton’s poem, ‘The 
Lady of La Gara 3 -e’ (1862). 

Garb, or Garre (Fr. gerhe), a sheaf of anj’ kind 
of grain. A garb is frequentlj^ used in heraldiy. 

Garcia, Manuel, vocalist and composer, was 
boni at Seville, in Spain, 22d Januaiy 1775. After 
acquiring a considerable reputation as a tenor 
singer in Cadiz and Madrid, in 1808 he ob- 
tained great success at the Italian Opera in Paris, 
and afterwards proceeded to Italy, where he 
was received with equal favour. From 1816 to 
1824 lie was constantl.v engaged as a singer, either 
in Paris or London. In 1825, with a select operatic 
company, composed in part of membei's of his own 
faniilj', lie crossed the Atlantic, and visited New 
York and Mexico. On the road between jMe.xico 
and Vera Cniz he was robbed of all his money; and 
after his retum to Paris he w.os compelled to open 
a class for singing, as his voice had become greath' 
inqiaired b;’ .age and fatigue. jMan 3 ’ of Garcia’s 
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pupils reaclieil a higli degi-ee of excellence, but none 
enualled bis eldest daughter Maria, afterwards 
Madame iSIalibran (q.v,). He was less successful 
as a composer, although several of his ■works, such 
as II Califo di Bagdad, were much admired, j 
Garcia died at Paris, 10th June 1832. — PAULINE 
Viaedot-Gaecia, his second daughter, bop at 
Paris in 1821, acquired a considerable reputation as 
a mezzo-soprano singer, and also composed several 
opei'ettas and songs. 

Gai’Cilaso, a Spanish historian, surnanied the 
Inca, from his mother, a prinpss of tlie royal race 
of the Incas, was son of Garcilaso de la Vega, one 
of tlie conqueroz’s of Peru, and was born at Cuzco 
in 1540. At the age of twenty he pi-oceeded to 
Spain, and lived the rest of his life at Cordova, 
where lie died in 1616. His lii'st work was La 
Florida del Ynca ( 1605), an account of the conquest 
of that countz'y by Feimando de Soto. In 1609 
appeaz'ed the iiz^t, and eight yeais later the second 
part of his great work on the histoiy of Pern, 
entitled Commentarios Beales, quo tratan dcl rcgen 
do los Incas reyes, quo fueron del Peru. Gai'cilaso’s 
Royal Comnicnfartes was translated into English 
by Sir Paul Rycaut (1688), and by C. R. Markham 
for the Hakluyt Society (1869). | 

Gni'cilaso de la Vega, a gi-eat Spanish poet, 
Avas boi'n at Toledo about 1503. He early adopted 
the profession of anns, and gained a distinguisheil 
reputation for braveiy in the wars can ied on by tlie 
Emperor Charles V. against the French and Turks, 
but was mortally wounded while storming a castle 
near Fr5jus, in the south of France, and died at 
Nice, November 1536, in the thirty-third year of 
liis age. Though prematurely cut on, he lived long 
enough to win immortality ; and, though he wrote 
little, he revolutionised the national poetic taste 
of his countiyinen. For the short metre of the 
older romances and redondillas he substituted the 
hendeoasyllabic veree of the Italians. Strangely 
enough, his poems contain not a trace of military 
ardour, but are inspired by a tender sweetness and 
melancholy Avhich appear to have deeply affected 
his countrymen. ‘ His sonnets,’ says ' Ticknor, 

‘ were heard everywhere ; his eclogues were acted 
like popular dramas. The greatest geniuses of his 
nation expi-ess for him a I'evezence they show to 
none of his predecessoi’s. Lope de Vega imitates 
liiin in eveiy' possible way ; Cervantes praises Iiim 
more than he does any other poet, and cites him 
oftener. And thus Garcilaso de la Vega has come 
down to us enjoying a general admiration, such as 
is hardly given to any other Spanish poet, and to 
none that lived before his time.' The be-st of the 
numerous editions of his poems is that by Azagra 
(IMadrid, 1765). They have been translated into 
English by Viffen (1823). 

Gni'cinia. See Mangosteen. 

Card, a department in the south of France, on 
the Mediterranean, and bounded on the E. by the 
river Rhone, ivith an area of 2245 sq. m., one-third 
of which is arable. It is watered mainly by the 
Rhone, and by its tributaries the Gard — fromAvhich 
the department has its name — and the Coze. Of 
its smlace the north-west is occupied by a branch 
of the Cevennes, the reznainder slojzes toAvai-d the 
Rhone and the Mediterraneazz, the coast being 
Izzzed by extensive and unhealthy marslies ; the 
cliznato here is unwhole.sozzze, .anf\ izz sunzzzier tlie 
heat reaches 10-4° F. The soil is zznequ.al, tlie best 
land occurring in the river-valleys. The famous 
grapes have almost disappeared before tlie I'avages 
of the phylloxezw; less and less land yearly is re- 
tained for vineyards ; and the pi-oduction of wine 
^ less than a fourth of what it was before 
1875. Tlie rearing of silkworms is widely eng.agcd 
in, and the cultivation of olives and chestnuts is of 


value. The minerals.include coal, iron, argentifer- 
ous lead, antimony, marble, and salt; and the 
department’s iron and steel works are important. . 
The department is divided into the four arrondisse- 
ments of Alais, Nfmes, Uzes, and Vigan ; the chief 
town is Niines. Pop. (1861) 422,107; (1881) 
415,629; (1886)417,099.. 

Garda, Lago di (the Laens Benaevs of the 
Romans), the lai-gest lake of Italy, lies between 
Lombardy and Venetia, its northern end extending 
into the Austrian Tyi-ol. Situated 226 feet above 
sea-level, it has an area of 115 so. ni., a greatest 
length of .35 miles, a breadth of 2 to 11 miles, 
anti a maximum depth of 967 feet. Its chief 
tributaries ai'e the Sai'ca and Ponale, and it is 
drained by the Mincio, a tributary of the Po. 
The scenery is grand ; at the north end alpine 
spurs border the lake on both sides, and descend 
steeply to its shoi-es, but contain within them- 
selves also many beautiful and fertile valleys ; 
farther to the south the country sinks by geiitle 
slopes to the level of the plain of Lombardy. Along 
the western shore the mulberry, fig, grape, myrtle, 
and cition are grown in the sheltered gardehs, 
many of tliem terraced ; olives flourish most on the 
opposite bank. The clear waters of the lake abound 
in fisli of various kinds. Its surface is studded with 
many islands, and steanzei's ply’' between the piiii- 
cipal points. The mild climate in the distiict of 
the lake, and the beauty’ of its vicinity’, have caused 
its shores to be lined with beautiful villas ; and the 
district between Gai'guano and Salo, called by the 
people La Riviera, passes for the ivarmest point in 
northem Italy’. Arco, near the head of the lake, 
is groiving in favour as a ivinter-resort. The neck 
of land jutting out for 2 miles fi'om the southcin 
shore, and now called Sermione, is the Sirmio 
praised by’ Catullus, who had a country-house here, 
as the ‘ darling of peninsulas.’ 

Gnrtlnin, or Ghaeda’Ia, the Mozabite capital, in 
the Algerian Sahara, stands on a conical hill, in an 
oasis-valley full of date palms, 1740 feet above sea- 
level, and 82 miles WN\V. of Wargla. The town 
is surrounded by’ a low, turreted wall, and in 1882 
a fort was built by the French,^ who placed a 
garrison here. The place is noiv included in' the 
ten'itoirc militaire, and appeal's in the census of 
1886 with a population of 26,443. 

Gardant, in Heraldiy, is said of an animal 
which is I'epi'esented full-faced, and looking fonvaid. 
See Passant. 

Gardelcgeii, an old town of Prussian Saxony, 
on the Milde, 28 miles (53 by’ rail) NNAV. of 
Magdehui'g, with a foundi'y’, manufactures of 
buttons, &c. Pop. 7258. 

Garde Nationalc. See National Guard. 

Garden City, the Episcopal cathedral town of 
Long Island, in the barren Hempstead Pkiins, 19 
miles E. of Brookly’n by’ rail, was laid out as a 
town of model villas by’ the Neiv York millionaii'e, 
A. T. Steivart, ivlio laid down 27 miles of boulevai'ds, 
and planted some 50,000 ti'ees. His widoiv erected 
here a Gothic cathedi-al (1877-85), a criiciforni , 
building, small, but piofuse in detail and ornament, 
with we.stem spire ami cii'ciilar apse. Close by are 
the bishop’s z'esidence and the cathedral schools, 
besides other seminaries. Poji. 574. 

Gardeners’ Garters. See Canary Grass. 

Gardenia, a genus of Cinchonace.a*, twzpical 
and subtropical ti'ees and shrubs, frequently intro- 
duced for their beautiful and fiagz'ant flowers 
— e.g. G. jlorida and G. radicaiis from Japan, and 
other species from the Cape, ivhere their hard 
timber also is e.steenied. The fi'izit of other spccie-s 
is used in dyeing silks yellow. The colonz'ing pnu- 
ciple is identical with that of sall'ron ( Crocin ). 1 he 
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Indian G. arhorca and giimmifcra yield a yellow 
resiri. The name was given hy Linnreus in honour 
of Dr Alexander Garden, hom in Scotland in 1830, 
who practised medicine in South Carolina, became 
eminent as a botanist, and died in London in 1791. 

Gardening, or Hoeticultuee, the ordering 
and management of a garden, differs from agricul- 
ture chiefly as being conducted on a smaller scale 
and with more minuteness, while concerned with a 
greater variety of subjects. As in a house, so in a 
garden (though the line is seldom quite distinct), 
part is devoted to comfort and enjoyment, and the 
other part to provision for tliera ; the former part 
forms the . pleasure-ground, and the latter the 
kitchen-garden. Leaving vinery, pinery, hothouse, 
greenhouse, &c., as special matters, we glance 
briefly at our subject in this distribution. 

The pleasure-grounds comprise the lawns, the 
walks or drives, the flower-beds, ornamental trees 
and sliriibheiy, and, in large places, terraces, lakes 
and fountains, statues, rockwork, fernery, and the 
like. 

The kitchen-garden, being designed for the 
supply of fruit and vegetables, contains the trees, 
plants, and hushes needful for that purpose, witli 
proper walks for access to them, and appliances, such 
as hotbeds, pots, and frames, &c., for advancing or 
improving them ; and is often enclosed either partlj' 
or wholly by a wall, which shelters and promotes 
the growth. 

( 1 ) The pleasxtre-ground ( or flower-garden ), how- 
ever small, has almost always one grass-plot, which 
is called a lawn, though it may he out a little one. 
Whether space he scant or ample, the laxon is the 
leading feature and the most pleasant part of the 
pleasure-ground, and it should he well kept first of 
all. This can be done at small expense by frequent 
use of the ‘lawn-mower,’ which has quite super- 
seded the scythe wherever the slope of the ground 
permits it. It is, however, of prime importance 
that the grass should he of the proper kind, and 
not of rank or wiry growth. Hence the most perfect 
lawns are made by the sowing of carefully selected 
seed rather than by laying turf, though the latter 
is the quicker process. In anj' case, the use of the 
roller must not be neglected, and during the time 
of rapid growth the lawn-mower, set for cutting 
close, should be employed at least twice a week. 
But it is a mistake to mow very closely during 
periods of drought. All weeds should be extirpated 
as soon as they appear, and moss (which is in damp 
situations the worst of all foes) must be checked 
at once, or it will soon destroy the herbage. 

The xmUcs are even more important in many 
cases than the lawn or lawns, and unless they have 
been made with skill and care they will always be 
troublesome. A dry, compact, and even surface, 
without which no good walk can be, is not secured 
without depth of substance, proper form, and good 
drainage. The depth should be at least 12 inches, 
to secure freedom from weeds and worm-casts, as 
well as a firm, dry surface. Nine inches of brick- 
rubbisli, clinkers, chalk, burnt earth, or other open 
and absorbent matter should underlie 3 inches of 
good binding gravel, and the middle should be 
rounded well to carry off the rainfall, for which 
purpose also there must be drain-traps on either 
side conducting into cesspools, or other receptacles 
of ample capacity. The position and frequency of 
these drain-traps must depend upon the slope of 
the ground, the average rainfall of the idace, &c. 

It is false economy to stint the width of walk, 
even when carriages are not required. No walk 
should be less than 5 feet in width, unless tliere is 
some special reason, and 6 or 7 feet should be afforded 
even to a side-walk of any importance. It is a 
common practice to scatter salt or other poisonous 
matter on walks to destroy the weeds or worms, 
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but the remedy is generally worse than the disease. 
AVith proper care a walk can be kept clean, and 
looks more cheerful without these applications. 

As to the flower-beds, their arrangement and 
composition should depend upon the taste of the 
owner, which is too often set aside in favour of the 
passing fashion. A common mistake in small 
gardens is to cut up the grass into intricate pat- 
terns with a number of fantastic flower-beds, and 
to laj" them out in coloui-s, like a window of stained 
glass. Or even the same bed is planted with stripes 
and sweeps of every tint produced by bloom and 
foliage, and the stiff artificial effect is called a 
triumph of carpet-bedding. Happily this taste is 
growing obsolete, and a more natural style is in 
vogue again. But the opposite extreme must be 
avoided, that of having flower-beds without flowers. 
The borders should have at least two bright periods, 
that of spring-blooming bulbs and tubers, from 
March to the middle or end of May, and again that 
of bedding plants, from the latter part of June till 
the frost of autumn nips them. In the larger 
flower-beds there are also some perennial plants 
or shrubs of d\varf habit, such as roses, azaleas, 
rhododendrons, and the like, which form the back 
or centre, according to the slojpe. AVhatever the 
shape may be, every flower-bed should have suffi- 
cient slope of soil and definite edging, whether of 
turf, or tiles, or box, or other dwarf-growing and 
tidy plants ; and the surface should be dressed at 
least once a year, if the soil cannot otherwise be 
renewed, with rich material of neat appearance, 
such as thoroughly rotten manure, decomposed 
vegetable substance, &c., the darker in colour the 
better, but liglit in substance, and not apt to bind. 
The plants employed for summer bedding ( which 
should be done towards the end of May) have 
generally been raised under glass in small pots, 
and their variety is almost endless, new ones being 
introduced continually. As a general rule those of 
prostrate or veiy low habit should be in front, with 
taller gi-owth towards the centre or back, and a 
pleasing contrast or change of colour. Most of 
them will flower for weeks in succession, if well 
watered and not allowed to seed — for the formation 
of seed checks the gi'owth at once. 

In large pleasure-grounds ornamental trees add 
much to the beauty of the scene, by graceful form 
or tint of foliage, and sometimes by brilliance of 
bloom or beny. As a general rule these should 
stand far apart, unless there is something unsightly 
to conceal, and should not be very near the 
dwelling-house, except where shelter is needful. 
The choice and awangement belong rather to the 
department of landscape-gardening, but none 
should be planted which have not been proved 
capable of enduring the coldest winter or the 
roughest weather they are likely to confront. This 
caution applies especially to all the race of imported 
conifers, few of which can withstand a winter of 
exceptional rigour. Tims in the second half of the 
19th century, in 1860, 1867, and 1881, that general 
favourite the Abies, or Cednis Dcodara, has been 
greatly injured by frost, even in the south of 
England. 

The shrubbeiy also is a pleasant adjunct wher- 
ever space is plentiful, afibrding the coolest walk 
in summer, and in winter the most sheltered. The 
shrubs should he mainly evergreen, though a few 
deciduous may be admitted for the sake of the bloom 
or variety of colour. But forest-trees must not be 
allowed to overhang and starve the dwarier growth. 

Other features of the pleasure-grounds, such as 
terraces, lakes, and fountains, <S:c., pertaining 
rather to the domains of the wealthy, will be 
treated more aptly under the head of Landscape- 
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which are often combined in some sheltered spot, 
and ofler a pleasant retreat from the glare of the 
llower-beds or trimness of the lawn. ^Manj' good 
judges pronounce that statues are out of place even 
in the largest garden, intruding on the sense_ of 
repose, and competing for attention with fairer 
nature. But, if the owner must have them, he 
should not post them too conspicuously, and 
sliouid have them as little as possible at enmity 
with nature. 

(2) The hit clien- garden, for the supply of fruit 
and vegetables, is generally kept out of view from 
the house, either by walls or a fringe of trees or 
slirubs. This also should have good walks and 
drainage ; but use is more studied than appearance 
liere, so that graceful curves are dispensed with, 
and the ground is divided conveniently into squares 
or parallelograms. When the case permits, this 
garden is enclosed by walls of stone or brick — the 
latter to be preferred for fmit — and should slope 
towards the south or south-east, and must not be 
overhung by trees. There are veiwgood gardens 
not favoured thus ; but the ideal kitchen-garden 
perhaps should be a square of from one to two acres, 
facing not the cardincil but the intermediate points, 
SE., SW., NW., NE. Every wall thus obtains a 
share of sunshine, the south-east aspect is quite as 
good as the south, and the south-west not very far 
inferior, at least in the warmer part of England, 
ivhile the north-east aspect is much better than due 
north for Morello cherries or other hardy fruit. 
Parallel with the walls inside are borders from 12 
to 25 feet in width, parted by straight walks at 
least 6 feet wide from the squares or parallelo- 
grams forming the chief area, which are intersected 
by paths at right angles, with two main walks 
crossing at the centre of the garden. Very often 
these inner squares, or quarters, are cropped with 
vegetables or bush-fruit, while the wall-borders are 
reserved for strawberries, early lettuce, kidney- 
potatoes, or other dwarf growth which is advanced 
by the warmth of the situation. Although the 

S roduce _ of the kitchen-garden may be roughly 
istinguished as vegetables and fruit, the two are 
very seldom kept entirely apart, the general prac- 
tice being to crop the ground rvith vegetables be- 
tnveen the lines of fruit-trees. And it is still more 
dilticult to part the two by any botanical definition. 
Popular usage must therefore be followed, though 
even this is sometimes uncertain, the tomato, for 
instance, being assigned by some to the fruit and 
bj’ otheiu to the vegetable class. 

In common parlance, vegetables are described 
as plants grown for culinary use. Of some the 
esculent part is the root ; of others, the stem or 
foliage ; of others, the bloom or its receptacle ; of 
othei-s, the seed, whether ripe or unripe, and with 
or without its capsule. As an instance of each may 
be given the carrot, celery, cabbage and cauli- 
flower, peas and beans, of which latter the seed is 
consumed without the pod or with it, according 
to the variety'. The vegetables chiefly used in 
Britain are as follows, some attempt being made 
to place them according to their importance, though 
all households pmy not concur in this. The potato, 
the cabbage-tribe (including the hearted ciibbage, 
the cole wort, the savoy, the broccoli, and cauliflower, 
seakale, couve tronebuda, and otheis), onions and 
leeks ; salad-plants, such n-slettiico, endive, radishes, 
&c._; the leguminous — i.e. peas and beans, of several 
varieties ; the cairot, celery, turnips and parsnips, 
asparagus, spinach, rhubarb, beet-root, shallots 
and chives, artichokes (both Jerusalem and globe), 
cucumbere and marrows, salsify' and scorzonera, 
horse-radish, and culinaiy herbs of divers kinds. 
The tomato orlove-apple (Lycopcrsicum csculcnfum) 
has of late years become so popular, and is con- 
sidered so wholesome, that it claims a high placein 


the foregoing list, which is not presented as exhaus- 
tive. For all of these plants a soil of medium staple 
is desirable, for a stiff clay is cold and too retentive of 
moisture, while a sandy or gravelly land both sutlers 
from drought and affords little nourishment. The 
soil which gardenei-s describe as a ricli loam is the 
best of all for their purposes ; and if it be 3 or 4 feet ; 
in depth, with a substratum of gravel to ensure drain- 
age, it will grow the very best vegetables, without 
that excess of manure which is apt to increase the 
size, but to impair tlie flavour. Space forbids us 
to do more than cite a few general rules to be 
observed in the grotvth of vegetables, and there 
are plenty of excellent books on the subject. 

A heavy soil is much improved by the mixture of , 
light materials, such as sand, ashes, leaf-mould, 
road-scrapings, or anything that tends to keep tlie 
surface open and the mass more permeable. A 
poor sandy’ staple, on the other hand, should be 
made more retentive and tenacious by the addition 
of clay or heavy loam or manures of a moist and 
substantial kind. Whatever the soil be, it should 
be moved deeply at every time of planting, t)ut the 
subsoil, if very poor, sbould not be brought up, 
especially' for shallow-rooted plants. All the cab- 
bage-race, and nearly' all plants that are grown for 
tlieir flower or foliage, require strong ' nurture 
and plenty' of moisture ; vvhile many' plants culti- 
vated for the sake of the root, especially the potato, 
are injured by reeking and heavy manures. Even 
the onion, though it likes a ricly bed, should not 
have a rank one. Watering, if once begun, should 
be repeated, until there is sufficient rainfall. The 
use of the hoe between growing plants is most 
beneficial, and the surface should be kept loose and , 
open. Let nothing run to seed, unless the seed is 
wanted. It is better to give too much space than • 
too little, and the sequence of crops should be care- 
fully considered, so that like should never follow 
like, when it can be avoided. If it cannot he 
avoided, the ground should be deeply turned over, 
and plenty of fresh nourishment supplied. In 
planting, let the fibrous roots be spread well, and 
the sou made firm round the • stem or collar. 
Whether the crop is sown or planted, the drills !or. 
rows should be so ananged that the sunshine may 
pass along rather than across them, and few plants 
come to perfection under trees even in the brightest 
summei-s. . 

Fruit, which forms an important part of kitchen- 
garden produce, is ranged in three classes gener- 
ally', according to its mode of growth, whether 
on plant, or bush, or tree. Of plant or ground 
fruit we have chiefly the strawberry' and the melon. 
The latter is rather a subject for cultivation under 
glass — although in warm spots and fine summers 
the hardier sorts may succeed in the open ; but the 

strawberry' is to' be found in almost eyery kitchen-. 

garden, a univereal favourite, and not difficult of 
culture if the right kinds be selected. A sunny 
wall-border deeply dug, and then trodden fim), u 
the .soil be light, is the best position for the early 
kinds. The distance between the plants is 


governed by the vigour of the gi-owth, but the 
rows should generally' be two feet apart, or even 
three, when the growth is very' strong. The beds 


should be renewed every second or third .year, 
according to the constitution of the kind. Iron- 
ably' this fine fruit takes its name, not (as is 
often supposed) from tlie use of straw' to keep it 
clean, but from the way' in which the . berries, 
having but a slender footstalk, are strewn or 
strawn by their weight upon the ground. 

Of bush-fruit the .most important arc currants, 
gooseberries, and raspberries, the former two being 
raised from cuttings, and the last from suckers. 
Easpberries delight in a rich and heavy' soil, and a 
place where no drought can reach them. The bmcK 
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currant also rejoices in moisture ; but the white 
and red currants and gooseberries thrive well in 
lighter places. 

Tree-fruit is of many kinds, and grown in divers 
manners. A broad distinction was made of old 
betwixt wall-fruit and that of standards, as if the 
former were far superior both in size and quality. 
Blit now it is acknowledged that any fruit which 
can be ripened thoroughly or brought into proper 
state for gathering ‘in full wind,’ as the French 
expre.ss it, will prove of higlier flavour and of finer 
flesh than if it had received the rela.xing influence 
and coddling of a wall. Still, the wall affords much 
fairer chance of protecting tender bloom from frost, 
and heavy fruit from winds, as well as of ripening 
later kinds, which ought not to be culled till 
October. 

Taking 'wall-fruit first, we find the following 
chiefly favoured thus ; the peach, the nectarine, 
and apricot, the finer sorts of plums and gages, 
cherries, pears, sometimes apples of dessert varieties, 
and also tigs and hardy grapes, which ripen in 
warm seasons and warm places with good manage- 
ment. For stone-fruit the usual mode of train- 
ing is to spread the branches against the wad 
in radiations, like those of a fan, removing the 
breast-wood while quite young, and laying in 
the bearing wood on one or both sides of the lead- 
ing branches, and at proper intervals. Very few 
gardeners understand the education of a wall-tree ; 
and a peach-tree perfectly trained and equally 
balanced, yet full of vigour, is one of the fairest 
and rarest sights. Nothing less than loving labour 
and great skill can bring this to pass ; but for ordi- 
nary work and good results these points must be 
attended to — vermin must be nipped in the bud, 
gross shoots must be removed or reduced, and 
redundant fniit taken off right early. These rules 
apply to the pear as well, when trained against a 
wall, although that fruit is less oppressed by 
insects, and the tree is usually trained in the hori- 
zontal or rectangular form — that is to say, with 
side-branches issuing at intervals of about a foot 
from the main stem or leader. Another inode of 
training, called the ‘cordon system,’ is now in 
vogue with the pear, the plum, cherry, and other 
wiUl-ft-uit. This is not by any means a novelty, 
but rather a revival ; and where the walls are high, 
and many varieties are needed, it is sometimes 
employed with good ett'ect, though the difficulty is 
to repress the longing of the tree for ampler foliage. 
It is a system of strict repression, and the victim 
requires frequent cave ; and even at the best we 
have a triumph of art over nature, instead of with 
it. 

Without the aid of a wall, fine fruit — quite as 
handsome in some cases, and often of better quality 
— can be grown in good situations and average 
seasons with ordinary skill. Trees planted thus 
for fruiting ‘ in full wind ’ are described as either 
standards, pyramids, or bushes. The firet have a 
single stem free from branches for several feet 
above the ground — perhaps 6 feet is the average. 
There the branching begins, and the groiyth con- 
tinues according to early treatment, with either an 
upright leader or open divergence of coequal shoots. 
This tall growtii is mainly used for orchards now, 
or in gardens for planting alternately with pyra- 
mids or bushes. The pyramid — more correctly 
perhaps it should be termed the conical tree — is 
formed by allowing the lower shoots to remain, and 
even encouraging them (when the habit of the sort 
' requires it) by stopping the leader at intervals, so 
that we have a young tree furnished with tiers of 
side-shoots from the base upwards in regular suc- 
cession, yet still possessing a central upright. In 
the bush the leader has been removed, if there ever 
was one — for some varieties branch' thus by nature ; 


and then we have a spreading growth without any 
central occupant, as the nut-trees are usually 
fornied in Kent, and the currant .and gooseberiy 
everywhere. 

Where .space is restricted and growth must be 
compact, the conical form of tree suits well, and 
offers most temptation to those who love experi- 
ments. But when gi-eat bulk of fruit is called foi-, 
either the ‘‘pyramid ’ must be allowed to eani its 
name by magnitude, or the free and tall standard 
must have its own w.ay, with coercion administered 
prudently. Manj^ writers, especially nurserymen, 
have pleasure in proving that the maximum of 
fruit is to be achieved with the minimum of tree ; 
but nature works otherwise, and if she be not 
heeded experience will impress the error. Con- 
tinual lifting and pinching of tiees (alternated as 
such correction is with doses of rank liquor) act 
upon their systems as feast and hasting might act 
upon the g.ardener. To those who have not studied 
the precepts (rather than the practice) of recent 
authorities this will appear a truism. 

Without controversy, it is enough to say that in 
this, as is in most other matters, the middle course 
is the best and safest. Fruit-trees in the open siiouhi 
be planted at fair distance from one another; pyra- 
mids of strong sorts 10 feet asunder, .and of 
weakly kinds not less than 8 ; standard-trees 15 
feet apart, to do justice to themselves and allow it 
for some ye.ars to the humbler growth betwixt 
them. Many must be checked in their l.ateral 
spread until they have filled their forms, not 
densely, but with equable bearing wood ; and none 
should be allowed to sacrifice their future for the 
sake of present gain. It should also be borne in 
mind that stpne-fruit, if any is thus grown, does 
not bear the knife as kindly as the pe<ars and 
apples do. If the plum and cheny must be brought 
into the form of bush or cone, it can only be done 
to good effect by nipping the young growth before 
midsummer, and by very slight winter-pruning. 
Any amputation of thick branches produces gum- 
ming, and maims the tree. To achieve the pear 
and apple in small compass and with quick increase 
dwarfing stocks are much employed, the pear being 
grafted or budded on the quince, and the apple on 
the Paradise or doncin. Many varieties thrive 
well on these, some for many years, and others for 
a shorter time, according to their liking; and 
larger and finer coloured fruit is the early result of 
the union. Nurserj’men by experience know what 
sorts to offer in this fomi, and what are less com- 
plaisant. The espalier also, which may be termed 
a multiple form of cordon, is frequently found in 
kitchen-gardens, though not universal as in d.ays 
gone by. The tree is trained horizontally on 
stakes, or wires, in tiers proceeding from the 
central stem, and for heavy fruit tins niethod 
doubtless offers more stability ; but the disadvan- 
tages are many, and in common with the qncnoidlle 
(which is a modification of it) the e.spaiier has 
yielded place to the less exacting pyramid. 

For fruit-trees, as for vegetables, a few well- 
known but often slighted c.autions may be offered. 
Let sufficient space be given ; luxuriant gi-oweis 
may sometimes stand alternate with the feebler; let 
no tree be planted deeply, n,ay, if the soil be wet 
and heavy, plant almost upon the surface, banking 
up and staking well. Kemove the coarser tajj- 
roots if there be enough of fibre; prune but 
slightly, if at all, until fresh growth has started, 
and tlren be not too hard with it. Do not clog 
with i-ank manure, but let the ground h.ave been 
well worked before the tree is planted. Give the 
needful nurture, when the fiorit is taxing the 
I’esources of the root, either by mulching with fat 
manure, or presenting it in liquid form. Let not 
the tree be overcropped : a hundred puny fruits are 



GARDES SDISSES 


GARDINER 


not equal in bulk to a score of fine ones, and far 
less in qualit 3 ', j’et the}' exhaust the powers of the 
parent more than the wortlij' progenj’. Be careful 
as to the time of culling ; even the earliest fruit 
should not be allowed to get dead-ripe on the 
branch, whereas the winter kinds are often 
gathered prematurel,y, especiallj' under the menace 
of a storm. General prunin" should be done in 
winter, when the trees have filled their spaces, and 
should be tempered with mercy ; but for this direc- 
tions will be found in our article upon that subject. 

Hot-beds in the kitchen-garden are chieflj’ for 
promoting and protecting early growth of tender 
stuff, .such as marrows, cucumberis, potatoes, mush- 
rooms, &c. No description, but experience alone 
and common sense can give the key to the manage- 
ment of this close work. Onh' it maj’ be said that 
lialf the failures which occur are caused bj’ excess 
of heat, stint of air, and injudicious coddling. See 
also Plant-house. 

Tlie gardener, whether he has to study beautj' or 
utility — not that these are discordant powem — 
must endeavour to move along the broad walk of 
intelligence, despising nothing because it seems 
new, still less because it is old ; and striving to 
learn from othere all he can, and from himself the 
whole of it. The multiplicity of art for him is 
multiplied by the infinitude of nature, and before 
he is out of his rudiments his time comes to be 
made perfect. 

Among the many treatises upon Gardening, general or 
special, a few may here he mentioned : Loudon’s Eneyclo- 
prtdiaof Gardening ( 1878 1 ; Loudon’s Enct/clopccdia of 
Plants CWooster’s edition); Lindley’s Vegetable King- 
dom; Lindley’s Botanical Begistcr ; Lindley’s British 
Fruits; Vilmorin’s Vegetable Garden; Sweet’s British 
Flower-garden (7 vols.); Robinson’s Flower-garden; 
Paul’s Rose-garden; Hibherd’s Rose-book; Hibherd’s 
Anateu ‘ " ' " H-~';'s l^’niii JUoniiaJ (Sth edi- 
tion); ' Dictionary (Brown’s edi- 
tion); . . Vine-culture; Thompson’s 

Gardener’s Assistant; Cassell’s Popular Gardening (4 
vols.); Herasley’s Hardy Trees and Shrubs; Smith’s 
Dictionary of Economic Plants. 

Gardes Suisscs. See Swiss Guards. 

Gardiner, a town .and port of Maine, on the 
Kennebec River, 56 miles NNE. of Portland by^ 
r.ail. Pop. 4439. 

Gardiner; Colonel James, son of C.aptain 
P.atrick Gardiner, was born .at Carriden, in Lin- 
lithgowshire, Janu.aiy 11, 1688, and when only four- 
teen j'cars old obtained a commission in a Scots regi- 
ment in the Dutch service. In 1702 he passed into 
the English army, and in 1706 w.as severely wounded 
.at the b.attle of R.ami]lies. G.ardiner fought with 
"reat distinction in all the other battles of Marl- 
borough. In 1715 he was made first lieutenant, 
then captain of dragoons; and in the same year 
he gave a conspicuous proof of his courage, 
when, .along with eleven other daring fellows 
(eight of whom were killed), he fired the bamcades 
of the Highlandere at Preston. From an earlj- 
peiiod Gardiner was noted for his licentiousness ; 
but in the .year 1719 a vision of Christ on the cross 
tr.ansformed the brave but wicked soldier into a 
pious and exemplary Christian. In 1724 he was 
r.aised to the T.ank of major, and in 1726 he married 
Lady Frances Emkine, daughter of the fourth Earl 
of Buchan, b%' whom he had thirteen children, only 
five of whoin survived him. In 1730 he became 
lieutenant-colonel of dragoons, and in 1743 colonel 
1 1 Enniskillens. Deserted bj' his dragoons at 
the battle of Prcstonp.ans, fought close to his own 
house, he put hinmelf at the he.ad of a handful of 
infantry, and fought till, cut doum with a Lochaber 
axe, he was borne to the manse of Tr.anent, where 
he died in a few hours, September 21, 1745, See 
his Life by Dr Doddridge (1747). 


Gardiner, Samuel Rawson, historian, was 
born at Rople.y, in Hampshire, March 4, 1829, and 
educated at Winchester .and . at Christ Church, 
Oxford, taking a first-class in 1851. For some 
years he filled the ch.air of Modem Histoiy at King’s 
College, London, but resigned it in 1885 to continue 
his History at Oxford on an All Souls’ elective 
fellowship. In 1882 he was granted a Civil List 
pension of £150. The period to which he has devoted 
himself with a more than Geionan patience .and 
thoroughness of studj% and a remarkably candid 
and unbiased openness of mind to the documents 
and the evidence of the time itself, is that of the 
fii-st two Stuart kings of England. His work he 
g.ave to the world in the following instalments : 
The Histortj of England from the Accession of 
James I. to the Disgrace of Chicf-jxtsticc Coke 
(1863), Prince Charles and the Spanish Blarriuge 
(1869), England -under the Duke of Bitcking- 
ham and Charles I. (1875), The Personal Govern- 
ment of Charles I. (1877), and The Fall of the 
Monarchy of Charles I. (vols. i. and ii. 1882). 
The last was of course intended to extend to the 
death of the king, but in the first two volumes had 
onlj' been brought down to 1642, when the whole 
of the preceding were grouped together and 
republished (1885^84) in ten volumes, as a con- 
tinuous history of England from 1603 to 1642. Of 
the second h.alf of his task, the History of the Civil 
War, he published the first volume in 1886, the 
second in 1889. Other works are The Thirty Years’ 
War (1874) and The First Ttoo Stuarts and the 
Puritan Revolution (1875) in ‘Epochs of Modem 
Histoiy,’ and Ditroduction to the Study of English 
History (1881), mitten in conjunction with Mr J. 
Bass Mullinger. For the Camden Society he 
edited the Fortcscue Papers, the Hamilton Papers, 
the Parliamentary Debates in IGIO, and Debates, in 
the House of Commons in 16S5. 

Gardiner, Stephen, Bishop of Winchester, 
w.as born between 1483 and 1490 at Buiy St Edmunds 
— a clothworker’s son, say some ; others, a natural 
son of Bishop Woodville of Salisbury. He studied 
at Trinity Hall, Cambridge, in 1520-21 proceeding 
doctor of civil and of canon law ; and soon after, 
through the patronage of the Duke of Norfolk, 
he was introduced to Wolse^', who made him his 
secretaiy. In this capacity lie won the confidence 
of Henrj' VIII., and by him was emploj-ed during 
1527-33 in jiromoting .at Rome and elsewhere his 
divorce from Catharine of Aragon. At thi.s time 
he was known as Dr Stephens. He had become 
in.aster of his old college in 1525, Archde.acon of 
Norfolk in 1529, and two jmars later of Leicester, 
when in November 1531 he was consecrated Bishoji 
of AVinchester. Good Catholic though he w.as, he 
supported the rojml supreniacj% and wrote a treatise 
in defence of it, De verA ObedientiA (1535). Still, 
he opposed .all measures tending to a doctrinal 
reforiiiation, he had a principal hand in the down- 
fall of Thomas Cromwell, and the ‘Six Articles’ 
were laigety of his framing, though the stoiy that 
he lost Heniy’s favour by' an attemjit to impeach 
C.ath.ariue Pan- of heresy' is not based upon coii- 
temporarj' authority. On Edward VI.u acces- 
sion ( 1547 ), for refusing to comply with the new 
teaching he was committed to the Fleet prison, 
but rele.ased three weeks aftenvards, to be next 
year again seized and lodged in the Tower, and 
in 1552 deprived of his bishopric. AVhen iii 1553 
Mary ascended the throne, he w.as set at liberty, 
restored to his see, and appointed Lord High 
Chancellor of England. He now took the lead in 
the persecution of the Protestants, and ha.s_ been 
charged with the grossest cruelty. Dr Maitland 
shows, however, that in veiy many instances the 
parties brought before his court were annigned for 
treason rather than heresy; and certain it is that 



GARDNER 


GARGOYLE 


he helped Peter Martyr to leave England, and 
interposed to protect Roger Ascham. He died 
very wealthy at Whitehall, of the gout, on 12th 
November 1565, and was buried in his cathedral. 
On his deathbed he cried out in Latin, ‘ I have 
denied with Peter, I have gone out with Peter ; but 
I have not wept with Peter ’ — refemng doubtless to 
his temporary renunciation of the papal supremacy. 
We have a dozen Latin and English treatises from 
his pen ; but the Neccssrtrt/ Doctrine and Eru- 
dition of a Christian Man (1543) was probably 
Henry’s own, not a joint production of Gardiner 
and Cranmer. Gardiner’s character has been the 
subject of much debate ; but it can scarcely be 
doubted that he was a zealous, though not a 
spiritually-minded, churchman. His devotion was 


that of an out-and-out partisan ; but it was none 
the less real, for he would have laid down his life 
for the cause which commanded his sympathies. 
See the article by J. Bass Mullinger in vol. xx. of 
the Diet. Nat. Biog. (1889). 

Gardner, a post-village of Massachusetts, 70 
miles WNW. of Boston by rail, with manufactures 
of wooden wares — chairs, pails, tubs, and toys. 
Pop. ( with South Gardner) 7283. 

Garfield, Jajies Abeasi, twentieth president 
of the United States, was born in Orange, Ohio, 
19th November 1831. His father, who was 
descended from one of the Puritan founders of 
Watertown, Massachusetts (1630), died soon after 
the boy’s birth, leaving his wife, the daughter of a 
Huguenot family that had settled in New England 
in 1685, to bring up unaided her four small chil- 
dren, battling bravely with poverty and privation 
in her lonely cabin in the ‘ Wilderness ’ ( now the 
'Western Reserve’) of Ohio. At the age of ten 
young Garfield already added something to his 
mother’s income by work on the nei^ibouring 
farms ; in winter he made steady progress in the 
district school. In 1849 he entered Geauga 
Seminary, at Chester, Ohio ; and in the summer 
months he turned to any and all kinds of work, to 
provide funds for the ensuing winter. At this 
period Garlield joined the Campbellite body. He 
ne.xt passed on to the college at Hiram, Ohio, 
supporting himself meanwhfle W tuition, and 
finally graduated at Williams College, Massa- 
chusetts, in 1850. Retm-ning to Hiram, _ he 
became its president in 1857, at the same time 
preaching and studying law. He was elected to 
the state senate in 1859, and on the outbreak 
of the war received the command of the 42d 
regiment of Ohio volunteers. In December 1861 
he was given a brigade, with orders to drive the 
Confederates out of eastern Kentucky, and with 
reinforcements gained the battle of Middle Creek, 
10th January 1862, from which his commission 
as brigadier-general was dated. He had been 
promoted major-general for gallantry at Chicka- 
mauga, September 19, 1863, when he resigned liis 
command to enter congress, at the age or thirty- 
two. He sat in congress, rendering valuable 
assistance in military and financial questions, 
until 1880, and acted latterly as leader of the 
Republican party in the house. In January 1880 
he was elected a United States senator, and in 
June of the same year he was adopted as presi- 
dential candidate by the Republican convention at 
Cliicago. Garfield’s nomination came as a surprise 
to his party, and was simply the result of a com- 
promise between the supporters of Grant and Blaine, 
after thirty-three ineffectual ballots had proved that 
neither coiild secure the prize. He proved, never- 
theless, a strong candidate, regardless of prece- 
dent delivered speeches in his own behalf, and 
finally defeated General Hancock b\' a nan'ow 
majority on the popular vote, but by 215 to 155 


electoral votes. He was inaugurated on 4th March 
1881, and identified himself until the cause of civil 
sendee reform, whereby he irritated a powerful 
section of his own party (see Conkling). On the 
morning of 2d July, as he was setting off to witness 
the closing exercises of his old college, he was shot 
down from behind by a disappointed office-seeker, 
Charles Guiteau. For weeks lie lingered between 
life and death ; early in September he was removed 
to Long Branch, New Jersey, and there he died, at 
Elberon, 19th September ISSI. He was buried at 
Cleveland (q.v.). The vice-president. General 
Arthur (q.v.), succeeded him. Garfield held power 
loiig^ enough to show himself wortliy of it. His 
tragic deatli has given him prominence in the roll 
of American presidents, but it was his brave and 
patient endurance of suffering that endeared him 
most to his countrymen and claimed the sym- 
pathy and admiration of the rest of the world. His 
speeches were collected in 2 vols. (Boston, 1882). 
Popular memoirs are numerous ; the most complete 
Life is that by J. R. Gilmore (New York, 1880). 
Garcloch. See Dumbaetonshiee. 

Gar-fisli. See Gae-pike. 

Gar'ganey. See Teal. 

Gargano (ancient Garganus), a mountainous 
peninsula, the ‘spur’ of Italy, in the province of 
Foggia, jutting out some 30 miles into the Adriatic 
Sea, and attaining in Monte Calvo a height of 5110 
feet. Bee-keeping is yet as geneialty engaged in 
as in the time of Horace. The district is visited 
mainly by pilgrims to a shrine of St Michael on 
Monte St Angelo. 

Gargautiia. See Rabelais. 

Gargariis. See Ida. 

Gargle« or Gaegarism, a class of medicines 
intended to be churned about in the throat, with a 
view of cleansing the parts, and of acting as anti- 
septics, Astringents (q.v.), sedatives, or Stimulants 
(q.v.), in various conditions of the throat. In 
using them a full breath is taken, the mouth filled 
with the liquid, and tlie head thrown back ; as the 
breath is gradually allowed to escape, the liquid is 
freely brought into contact with the upper part of 
the throat. They are not generally suitable in 
cases of acute infiammation of the throat, but often 
valuable in chronic affections. Among the most 
useful gargles are — Antiseptic : Condy’s fluid, 10 to 
20 drops ; carbolic acid, 4 to 8 grains. Astringent : 
tannic acid, 10 grains ; alum, 20 grains. Sedative : 
bromide of potash, 20 grains. Stimulant : vinegar, 
30 drops; dilute hydrochloric acid, 20 drops, dis- 
solved or diluted with a wineglassful of water. 

Gargoyle, a projecting spout, leading the 
water from the roof-gutters or buildings. Gar- 
goyles of various forms have been rrsed in almost 
all styles of arcliitectur-e, but were pectrliaiiy 
developed in connec- 
tiorr wrth Gothic archi- 
tecture. Sonre gar- 


tiorr wrth Gothic archi- 
tecture. Sonre gar- 
goyles are small and 

plain, othei-s large and 11 ''' 

ornamental, according vijii!! ^ 

to their various posi- 1' il ^ 

tions. Tliey are carved ^ 

into all conceivable 

forms — angelic, 

human, and of the 

lower animals ; and, 

as in fountains, the 

water is generally 

spouted through the St Stephen’s, Tiemia. 
irrouth. In late castel- 
lated buildings, they frequently assume the form 
of small cannons projecting from the parapet. 
Gargoyles are generally carved in stone, out are 
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St Aikmnnd’s Chiireli, Derbs’ 
circa 1450. 


Horsloy Cliurcli, Derbysliire ; 
circa 1460. 


old towns. In modem tiine.s the use of leaden .pii>e.s 
to convey away the water from roofs has almost 
entirely superee'ded the use of gargoj-les. 

G.nrJiiniililitCsar, an ancient tomi in the 
North-west Provinces of India, on the Ganges, 
26 miles SE. of Meernt, with four shrines dedi- 
cated to Gangfi, and a great fair, which attracts 
200,000 pilgrims. Pop. 7305. 

Garlnval* a native state in the North-west 
Provinces of India, on the hordei's of Tibet : area, 
about 4180 sq. m. ; pop. (1881) 199,836. Also the 
name of a British district in tlie North-west Pro- 
vince.s, next to independent Garhwal: area, 5500 
so. III. ; pop. 345,029. Beiii" on the .southern slope 
of tlie Himalayas, Garhwal is for the most i>art a 
mass of rugged mountain-ranges, whose elevation 
above the sea reaches in Nanda Devi 23,661 feet. 
Tiio native state is the cradle of both the dunma 
and the Ganges, and in tlie district are tlie Aiak- 
nanda and its point of junction with the Bliagi- 
rathi (see Ganges); consequently, in spite of the 
length and ruggedness of the way, crowds of pil- 
grims are attracted to the jieculiarly sacred 
localities of Deoprayag and Gangotri. 

Garibaldi, Giusepi-e, the Italian patriot, wa.s 
bom at Nice on the _4th July 1807. His father 
was a simple, God-fearing fisherman, seldom in pros- 
perous circumstances, but he contrived neverthe- 
less to give the boy a tolerable education, possiblj' 
with the object of ina,king him a priest. Giuseppe, 
however, was detennined upon becoming a .sailor, 
and rising rapidly in the nierchant-servicc, he wa.s 
npjiointed in 1828 second in command of the brig 
Cortcsc. His early voyages, which included d visit 
to Rome, filled him with democratic ardour, whence 
it is only natural that in 1834 he should have been 
involved in the ‘ Young Italy ’ movement of Mazzini, 
whom ho met at Mai-seilles, and should have been 
condemned to death for taking part in an atlemjit 
to seize Genoa. He had volunteered for the royal 
navy with the object of gaining recniits for the 
cause. Garibaldi escaped to Mareeilles and 
afterwards to South America, where he ollered his 
services to the province of Rib Grande, which was 
in rebellion arainst the Emperor of Brazil. He 
distinguished him.self as a guerilla warrior and 
privateer, was taken prisoner and suspended for 
tiro hours by the mists for attempting to escape, and 
eloped lyith and soon married the beautiful creole 
Anita Riveira do Silva, the companion of his earlier 
campaigns and the mother of his children Jlenotti, 
Iiicciotii, and Teresa. After some mingled experi- 
ences a.« drover, shipbroker, and teacher of iiiathe- 
nmtic.s, _ he ofiered in 1842 his assistance to the 
Alontcvuleaus, who were at war with Rosas, the 
tyrant of Bueno.s Ayre,s. In this .stniggle Garibaldi 
won fresh renown, by water as naval commander 
in a two days’ engagement, and on land as 


organiser and commander of the . Italian legion, 
especiallj" on, Sth . Eebruaiy aiid 20th May 1846, 
when he beat o(l' considerably^ superior forces of 
the enemy at Salto San Aitonio and the Dayman 
River. He gives a full account of his various 
exploits in his antobiogi-aphy. 

The ‘ red shirt ’ of Garibaldi bad thus already be- 
come famous, when in 1847 the reforming pope,"Pins 
IX., ascended the throne of St Peter. Garibaldi, 
the Montevidean stniggle being practically at an 
end, promptly offered to enlist under his banner, 
but received an ambiguous reply ; and Charles Albert 
of Sardinia, whom on his arrival in Italy, in June 
1848 lie found besieging the Austrians in Mantua, 
coldly referred him to his ministei-s. Garibaldi, 
however, after the collapse of the Italian army, at 
the head of a body of volunteers perfonned some 
notable feats against the Austrians on the Swiss 
frontier, and then wandered about Italy until he 
reached Ravenna. In 1849 he threw in his lot with 
the revolntionaiy government of Rome against 
Pius IX., who hail retracted his liberal concessions 
and fled the city. Garibaldi, indeed, voted for the 
proclamation of the republic in Fehniary, drove the 
French expeditionaiy force under Oudinot from the 
Porta San Pancrazio in April, and routed the 
Neapolitans at Palestrina and Velletri in hlay, 
sending them pell-mell over the frontier. Mean- 
time, however, Mazzini had been inveigled by 
Oudinot into an armistice; and, being abundantly 
reinforced, the French proceeded to lay siege to 
Rome. Garibaldi u'as recalled, much to his disgust. 
He was refused the dictatorship on June 2, and 
on July 3, after a brilliant defence, he was forced 
to abandon his post. He retreated, piireued by the 
Austrians, to the Adriatic, where poor Anita, worn 
out by suffering and anxiety, died, and was buried in 
the sand. Garibaldi was at length arrested by tlie 
ordere of the Sardinian government at Chiavari, 
and requested to leave Italy, much to the indigna- 
tion of tlie peo 2 >le. He betook himself to Staten 
Island, New Yoik, where he worked for eighteen 
months as a candlemaker, then became captain 
of various nicrchantmen, paying a ilsit to New- 
castle, where he declined a popular demonstration. 

He retumed to Italy in 1854, and had settled 
down as a farmer on the island of Caprera, when in 
1859 the outbreak of the war of Italian liberation 
called bim to arms once more. He was summoned 
to Turin by Cavour in Febniaiy, and at once 
placed his sword at the disposal of Victor Em- 
manuel. Though fremiently thwarted by the 
Sardinian generals. Garibaldi and his ‘ cha.sseure of 
the Aljis ’ rendered valuable service to the allies, 
especially at Varese in the Valteliirie (May 25). 
After the peace of Viliafranca, Garibaldi, with the , 
permission of Victor Emmanuel, went info central 
Italy as second in command, and helped to coii- 
suiuinate the annexation of the territoyies to 
Sardinia, but was not allowed as be desired to 
inarch on Rome. Ho was cut to the (juick when 
his native Nice was handed over to France, and 
declaimed against Cavour in the chamber at Turin. 
Meanwhile the hlazzinists had been busily con- 
spiring against the eil'ete Bourbon tyranny in the 
Two Sicilies, and Garibaldi, in spite of Cavoiir’s 
efforts to iirevent him, lueiiared to come to the 
rescue. The enterprise ajipeared dangerous in the 
extreme ; but, as the English cabinet insisted on the 
neutrality of France, tlie Bourbons could look for 
no foreign a.ssi.stance, and ‘tbe thousand heroes’ 
on handing at Mareala on May 11 met birt. a 
feeble enemy. "With tbe exce 2 )bion of tbe garrison 
of Milazzo, which capitulated after a battle on 
July 24, tlie di.saffccted troo 2 i.s of Francis II. 
fought Imlf-heartedly enough, .and ivithin three 
months Sicily w.-us free. Promptly crossin" the 
straits (August 29) Garibaldi began his military 
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promenade througii Naples, and entered tlie capital 
(September 7) amid the cheers of Kin" Francis’ 
troops. After a last stand on the Voltumo on 
October 1, the Bourbons took refuge in the citadel 
of Gaeta. Then Victor Emmanuel, having been 
elected sovereign of the Two Sicilies by a plebiscite, 
arrived at Naples, and Garibaldi, refusing all 
reward, resided his dictatorship and retired to 
Caprera. His conduct entailed a quarrel with the 
Republican party, and he was besides disgusted by 
the refusal of the Italian ministry to enrol his 
veterans in the regular army, and at not bein" 
allowed to march on Rome and destroy the hated 
papal government. In this he saw the hand of 
Cavour, but later publications show that he was 
mistaken as far as tlie volunteers were concerned. 

During the ensuing years Rome was the centre of 
his thoughts, thougli shared with schemes for 
stirring up rebellion in Huimary, and so causing 
the Austrians to withdraw from Venice, and in 
1S62 he embarked on a rash expedition against the 
capital. If the king and the weak Rattazzi cabinet 
did not actually egg him on, as Garibaldi said they 
did, they at all events sat still and allowed him to 
compromise himself, and then sent troops against 
him; by whom Garibaldi was taken prisoner at 
Aspromonte after he had given orders to his troops 
not to fire (August 28). Badly wounded in the 
foot. Garibaldi was detained for two months as 
prisoner at Spezzia, and was then allowed to 
return to Caprera. He next paid a visit to Eng- 
land to induce the government to espouse the 
cause of Denmark, and was received with the 
wildest enthusiasm ; but failing to effect the object 
of his journey, he retunied abraptly home at 
the request of the cabinet. In the war of 1866 
he once more commanded the ‘ Red Sliirts ’ in 
the Tyrol, but, though his sons Menotti and 
Ricciotti proved worthy of their father, tlie cam- 
paign as a whole was not marked by veiy brilliant 
affairs. Garibaldi accused the government of neg- 
lecting to forward men and arms, and their conduct 
seems to have been marked by unworthy suspicions. 
Venice was now ceded to Italy, but Rome still 
remained unredeemed, and, untaught by his previ- 
ous adventures, Garibaldi in the following year 
made his last attempt on the Holy City. Arrested 
on September 22 by the Italian goveniment — whose 
hands were tied by the convention with France of 
1804 — ^lie escaped from Caprera in a boat, and 
placing himself at the head of the volunteers, 
defeated the papal troops on October 25 at 
Monterotondo. On November 3, however, the 
Zouaves, reinforced by a body of French armed 
with the deadly chassepot, utterly routed him at 
^lentana. Once more he was allowed to retire to 
Caprera, whence in 1870 he sent for publication 
two novels, entitled Cantoni il voluntario and 
Clclia, ovvcro il Governo del MIonaco. The latter has 
been translated into English under the title of the 
‘ Rule of the IMonk,’ but it must be confessed that 
Garibaldi did not shine as an author, and that Bie 
average schoolboy could write as well. In 1872, 
however, he published a third romance, Il Mille, 
based on the events of the Sicilian expedition. In 
1870, though at limt a sympathiser with Gennany, 
owing to his hatred of Napoleon III., he resolved to 
come to the assistance of the French Republic. 
Gambetta did not receive him -with much en- 
thusiasm, but eventually placed him in coinmand 
of the volunteers of the Vosges. Badly crippled 
by ' rlieumatism, however, and hopelessly out- 
numbered, he confined his movements to tlie 
neighbourhood of Dijon and Autun. Even so his 
troojis distinguished themselves, e.sjiecially on 20th 
tl.anuary 1871, wlien Ricciotti beat off a body_ of 
I’russian Pomeranians near Dijon. The Pmssian 
general, Manteuffel, has left a favourable estimate 


of his tactics during the campaign. Garibaldi 
w^ elected to the Assembly at Bordeaux by Dijon, 
Nice, and Paris, but, as a foreigner, was not 
allowed to address the deputies. 

During the remainder of his life he remained a 
helplps invalid at Caprera, except on occasions like 
that in 1874, when he took his seat in the Chamber 
of Deputies at Rome ; and through the generosity 
of his English friends he became entire proprietor 
of the island. In 1880 the marriage into which he 
had been enti-apped by an adventuress as far back as 
1859 was annulled, and he was promptly united to 
Francesca, his peasant-companion, who had origin- 
•ally come to the island as nurse to the children of 
his daughter Teresa, the wife of Stefano Canzio, 
one of his officers. During the last years of liis 
life manifestoes poured from his pen, in which pro- 
fessions of devotion to the Sardinian dynasty 
altei’nated with the wildest repirblicanism ; and his 
simplicity, like that of Victor Hugo, was easily 
persuaded to endorse any document containing the 
commonplaces of cosmopolitanism. But he was 
ever constant to the ideal of his youth, the unity 
of .the Italian-speaking race. Thence came his 
participation in tlie ‘ Irridentist’ agitation ; thence 
too lus undying hatred of the papacy. More 
practical was Ins advocacy of the creation of 
a mercantile navj' and the reorganisation of the 
army, and his interest in the drainage of the 
Campagna and the diversion of the Tiber; but 
the last project had no adequate result. His 
religious views latterly embraced a somewhat 
elementary pantheism : ‘ God did not make man,’ 
he wrote, ‘but man made God,’ and death he 
looked upon as a transmutation of matter. 
On 2d June 1882 he died, and was sincerely 
mourned, not only by his fellow-countiymen, but 
by the lovers of liberty throughout Europe. For 
thougii as a soldier he was perhaps nothing more 
than a good commander of irregulars, and though 
his ignorance of political considei'ations sometimes 
did actual harm to the cause he advocated, yet it 
would be impossible to oven-ate the importance to 
Italian unity of his whole-souled devotion to his 
country, a devotion which he communicated to all 
uith whom he came in contact. He will alwaj's 
remain the central figure in the story of Italian 
independence. 

Garibaldi’s autobiography was published in 1887, and 
an English translation with a supplementary biography 
by Mme. Mario in 1889. The best general sketches of 
Garibaldi are to be found in J. T. Bent’s Infe of Garibaldi, 
and in Mme. Mario’s Garibaldi c i siioi Tempi ( Milan, 
1884). Elpis Melena’s Garibaldi (2 vols. Hanover, 1884) 
is also incidentally instructive. Garibaldi’s speeches were 
published in 1882, and his letters, edited by E.E. Ximenes, 
in 1885. 

Gariep. See Oeange Rivee. 

GarigflinilO (ancient Liris ; in its upper couree 
now called Liri), a river of southern Italy, rises in 
the Abruzzi, we.st of the former Lake of Fucino, and 
flows, after a generally southerly couree of 90 miles, 
into tlie Gulf of Gaeta. It is navigable below 
Pontecorvo, and abounds with fish. On its banks 
in 1503 was fought a famous battle between the 
French and the Spaniards, commanded by Gonsalvo 
de Cordova, in which the former were totally 
routed, though Bayard is said single-handed to 
have held the bridge against 200 Spaniards. 

Garlic (Allium sativum, see Aeliuji), an herb 
cultivated from the earliest ages on account of its 
wholesome and characteristic.ally flavoured bulbs. 
These break readily up into a dozen or more ‘ cloves ’ 
or subordinate bulbs, which are the developed 
axillaiy buds of the exhausted scale-leaves of 
the parent bulb; and this circumstance is of much 
sen-ice, alike in cultivation and in regulating 
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Common Garlic 
{Allium satinm). 


tlie quantity used in cooking. Tins vanes 

greatly with national taste, fiom a niaximnni 
in Spain to a luinininm 
in Britain. The plant 
seems to have been intro- 
duced along the jMediter- 
iw¥ fi %'l'l ranean from the East in 

/W 'll ' m original home being per- 

M fi haps the Kirghiz steppes; 

Pi f it IS recorded as part of 

' tl*® rations of the Egyp- 

Eljj I t tian pyramid-builders, 

1, f and there perhaps the 

H I li Jews acquired their fond- 

1/ I ness for it. It was, how- 

y I ever, forbidden to the 

i| piiests of Isis. The 

II ||S' Roman soldiers were 

j| given garlic as an cxeit- 

j| J': ant (wlience the peace- 

j: ,';1 loving maxim, allium ne 

I' /ii'lll/l comedas); and the same 

r I'iW/M regimen was applied in 

'n WfiMv the still recent daj's of 

cock-fighting. It had" 
also many medicinal ap- 
plications. — Jlany of the 
Common Garlic species of Allium are 

[Allium saticum). popularly called garlic, 

with some distinctive 
addition. A. olcraccwn is sometimes called Wild 
Garlic in England, and its young and tender leaves 
are used as a pot-herb. 

Garlic, Oil of. When the leaves, seeds, or 
bulbs of garlic and other allied plants are distilled 
with steam, about 0’2 per cent, of a brown oil, with 
acrid taste and strong disagreeable odour, passes 
over. By purification it is obtained as a pale yellow 
oil having the odour of garlic, and it is then found 
to consist of the sulphide of allyl, (CjHslaS. This 
oil is nearly related to tlie pungent oil of mustard, 
C3H5NCS, an isomer of the sulphocyanide of allj’l, 
and is of much interest chemically, but it is of no 
importance from an industrial or popular point of 
view. 

Grtriicfj Henry, is chiefly remembered for 
his connection with the Gunpowder Plot. He was 
bom in 1555, and educated as a Protestant at 
Winchester College. A few years after leaving 
school he became a Roman Catliolic, went abroad, 
and entered the Society of Jesus. He acquired 
among tlie Jesuits a considerable reputation for 
learning and piety. In 1586 he was sent upon the 
English mission, where for eighteen yeai-s he acted 
as provincial of the Jesuits. The indiscreet zeal 
with which he promoted certain Jesuit schemes for 
the advancement of their order brought him into 
odium with an influential section of the secular 
clergj' ; while his friendship and coiTCspondence with 
the extreme partisans of the Spauish faction brought 
him Under suspicion of treason. In the spring of 
1605 he wrote to a Jesuit in Flanders in commenda- 
tion of Guy Fawkes, when that conspirator went 
over to the Netherlands in order to solicit the 
co-operation of Sir William Stanley and others in 
thp plot of that year. Garnet admitted that before 
this he had come to know, in a general way, of 
the projected treason, and that in July he heard 
the particulars, under the seal of confession 
(so he said), from another Jesuit, Greenway. 
At the time of the discovery of the plot he w.as 
present at the place of meeting .appointed by the 
conspirators, and shortly afterw.ards was aiipre- 
hended on suspicion at H endlip. The chief grounds 
for mfernng las complicity in the plot were 
derived from a secret convereation held V l»ni in 


prison with a brother Jesuit, Oldcorn, overheard by 
spies set for the purpose by the government. 

That Garnet knew the particulars of the mur- 
derous design months before its attempted execu- 
tion was proved and admitted. That this know- 
ledge was derived exclusively from the confessional 
rests upon his statement only. It would prob.ably 
liave gone loss hard with tlie prisoner had not his 
judges been prejudiced_ against him, not indeed so 
much on account of his creed as for his extraor- 
dinary practice of equivocation when on his trial. 
He was condemned for misprision of treason, and 
executed May 3, 1606. In proof of his innocence 
the stoiy of a miraculous straw, touched by his 
blood, and bearing a mini.ature portrait of the 
Jesuit, was circulated among Roman Catholics ; 
and it is said that the mere sight of the straw 
made five hundred converts to his creed. Garnet 
was considered by his co-religionists generally as a 
martyr for the seal of confession, and as sucli was 
proposed, with the rest of the victims of the pcn.al 
Jaws, for the honour of beatification ; hut it is 
remarkable that, while more than three hundred 
candidates obtained the title of Blessed or Vener- 
.able, the objections of the ‘devil’s advoc.ate’ in 
the case of Father Garnet were so cogent that the 
pope was induced to defer the introduction of his 
cause. See Gunpowder Plot, and works cited 
there. 

Garnets, a group of minerals that erj’stallise in 
the cubical system. Their commonest form is the 
rliombic dodecahedron, or a combination of this 
witli the icositetrahedron. Their composition may 
be represented by the gener.al forniulaj MjRoSisOu, 
where M=Ca, Fe, Mg, Mn ; R^= AL, Fe^, C’lj. Thus 
we have lime-alumina, irori-alumma, magnesia- 
alumina, manganese-alumina, lime-iron, and lime- 
chrome garnets. Garnets have a hardness ranging 



Garnet : 

a, a dctoclicd cr}’st.al ; 6, portion of rook with embedded 
crystals. 

from about 7 to 8. Their lustre is vitreous 
and resinous, and they are rarely transparent .and 
vei-y seldom colourless. The most common colour 
is some shade of red, but brown, yellow, green, and 
even black varieties are known. , Some of the better 
known kinds .are as follows : 

Lhnc-ahtmina Garnets. — Grossular [grossnla, ‘a 
goosebeiTy '), so called from its green colour — the 
tint is' usually rather pale — found in Siberia .and m 
Norway; Essonite or Cinnamon-stone (q.v.); Sue- 
cinite, amber-coloured, from Ala, Piedmont; iloman- 
zovite, brown or brownisli-black, from Kimito, in 
Finland. 

Iron-alwnina Garnets. — Almandine, the jn'ceious 
or oriental garnet of jewellers; red, Iran.^paient; 
occui-s as a rock-constituent in many ci'yslnUine 
schists and granites, and occasionally also in 
trachyte, and is met with in the sands .and alluvial 
soils which h.ave resulted from the disintegmtion 
of such rooks, as in (Deylon, Pegu, Hindustan, 
Brazil, Greenland, Scotland, &c. Iron-ahiniiiia 
g.arnets are often crowded with enclosures, have a 
somewhat dull lustre, and are full of flaws ; such 
are usually known as eonimoii garnet. Common 
garnet often occurs ma.ssive, .and not infrequently 
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forms a very considerable part of certain kinds of 
rock, as garnet-rock, ekiogite, .and graniiiite. 

Magnesia-alumina Garnets. — These are somewhat 
uncommon — the best known being the black garnets 
from Arendal in Norwaja Another is Fyroj)e, which 
is transparent and of a blOod-red colour. Carbuncle 
(q.v.) is the name given by lapidaries to a pyrope 
cut cn cabochon or ‘tallow-drop.’ It occui-s in 
serpentine and in the loose soils derived from the 
breaking-rtp of that rock, as in Bohemia, where it is 
rrsed as a gem. It does not ocerrr in crystals, but 
in rounded or angular grains. 

Manganese-alumina Garnets are rrret with, chiefly 
in small grains and crystals in schists and granites, 
near AschafFenbrrrg, in Spessart (Franconia); in 
the Ardennes, Piedmont, Connecticut, &c. The 
Franconi.an locality has given its name to this 
garnet — Sjicssartine, which is of a deep hyacinth or 
brownish-red. Many of the garnets which occur in I 
the gr.anites of Scotland are rich in magnesia, but 
from the abrtndance of ferric oxide which they 
contain they are included under the iron-alunrina 
group. 

Lime-iron Garnets. — Of these the rrrost impor-tant 
is Melanite, velvet-black and opaqrre ; it occurs as a 
rock-constituent in var ious volcanic rocks ( pbono- 
lite, leucite-lava, and tuff), as at Frascati (Albano 
Mountains, near Rorrre), Laacher See, near the 
Rhine, Oberbergen ( Kaiserstuhl ), &c. Other 
varieties are Topazolite, yellow, green, and greenish- 
yellow; Aplome, green, brownish, and sometimes 
yellow. 

Lime-chrome Garnets. — Uwaroivitc, an emerald- 
green garnet, translucent at the edges, found in 
the .Urals. 

The garnets of commerce are brought from 
Bohemia, Ceylon, Pegu, and Brazil ; the most 
esteemed kinds (coming originally from Syriam, in 
Pegu) are vulgarly called Hyrian garnets. They 
are violet-purple ; and now and again very fine 
specimens almost vie in colour witli the oriental 
amethyst. The stones vary in size from the smallest 
that can be worked to the size of a hazel-nut. 
Larger ones are common enough, but these are 
rarely free from Haws or impurities. 

Garnett, Richard, philologist, was bom at 
Otley, in Yorkshire, in 1789. He had alreadj' tried 
commerce and the church, when in 1838 he found 
his work in the appointment of assistant-keeper of 
printed books at the British Museum. He died in 
1850. One of the founders of the Philological 
Society, he contributed many striking papeis (on [ 
Celtic subjects, largely) to its Proceedings and to | 
the Quarterly Review. These were collected by 
his son in Philological Essays (1859). — Richard, 
his son, was bom at Lichfield, February 27, 
1835, and appointed in 1851 assistant in the 
printed book department of the British Museum, 
where also he became superintendent of the 
reading-room in 1875. This office he resigned 
in 1884 to devote himself more exclusively to 
the printing of the Museum Catalogue, of which 
he had h.ad charge from its commencement. He 
received the degree of LL.D. from Edinburgh in 
1883. Dr Garnett has published three volumes of 
verse ; Relics of Shelley ( 1862), Selections of Shelley's 
Poems (1880) and Letters (1882) ; and Dc Quinccy's 
English Ophcni Eater (1885). He has also achieved 
the rare feat of a sensible little book on Carlyle 
( 1883 ), and published a volume of prose tales. The 
Twilight of the Gods ( 1888 ). His pen has been busy 
also in contributing to magazines and encyclopedias. 

Gamier, Frarcis, sailor .and traveller, was 
bom at St Etienne, 25th July 1839, and entering 
the navy fought in the Chinese war (1860-62). 
Appointed to a post in French Cochin-China, 
he promoted a great exploring expedition, of which 
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he ultimately assumed the command. Starting 
from the co.ast of Cambodia (q.v.), the expedf 
tion travelled to Shanghai by rvay of Yunnan. He 
took part in the defence of Paris in 1870-71, and 
subsequently travelled again in China. In the 
Tonkin war he took Hanoi, but w.a.s killed, 2d 
December 1873. His chief work is Voyage d'Ex- 
ploration cn Lndo-Chinc (2 vols. 1873). 'See Petit’s 
Francis Gamier (P.aris, 1885). 

Gamier, Robert (1534-90), a French trage- 
dian, the most distinguished of the .predece.ssors of 
Corneille (see Drajia). Editions of his plays have 
.appeared at Paris (1607), Rouen (1618), .and Heil- 
bronn (1883). 

Garuier-Pages, Etierne Joseph Lours, was 
bom at Marseilles, 27th December 1801, and 
pr.actiscd there .as an advocate, but at Paris in 1830 
took a conspicuous p.art in the July revolution, 
and in 1831 became a prominent member of the 
Chamber. He died 23d June 1841. — His half- 
brother, Louis Axtoire, bom 16th July 1803, also 
shared in the July revolution, and succeeded his 
brother in the Chamber, le.ading the extreme Left. 
He became in 1848 mayor of Paris and finance- 
minister of the provisional government ; was a 
republican member of the Corps Legislatif in 1864 ; 
and was a member of the provisional government of 
1871. He died in Paris, 31st October 1878. He 
wrote the Hisioire dc la Revolution do 1848 ( 1861- 
62), and L’Opposition ct VEm2nrc (1872). 

Gamisliee. In English law, to garnish (Fr. 
garnir) is to warn, and the garnishee is a person 
warned not to pay money which he owes to another, 
because the latter is indebted to the garnishor who 
gives the warning. See Attachjient. 

Garo Hills, a mountainous district forming 
the south-west corner of Assam, with an area of 
3146 sq. m., and a pop. (1881, partly estimated) 
of 109,648. The hills, low in the north, rise to 
4650 feet in the Tura range, which is the source of 
several tributaries of the Brahmaputra, and con- 
stitutes an important watershed ; the average 
rainfall here is over 126 inches. The di.strict was 
first placed under separate administration in 1866. 

Garonne (anc. Garumna), the principal river in 
the south-west of France, rises within the Spanish 
frontier in tlie V.al d’Aran, at the b.ase of Mount 
Maladetta, in the Pj’renees, 6142 feet above sea- 
level. About 26 miles from its source it enters the 
French territory in the department of Haute 
Garonne, flows in a genei'al north-east course to 
Toulouse, then bends to the north-west, and con- 
tinues to flow in that direction until, joined by the 
Dordogne, about 20 miles below Bordeaux, and 
widening afterwards into the estuaiy which bears 
the name of the Gironde, it enters the Atlantic at 
the Pointe de Grave. The estuary, the laigest in 
France, is nearly 50 miles long. The total length 
of the river is about 346 miles ; it drains an area of 
.some 22,020 sq. m. Its navigation, which, however, 
is much impeded above Toulouse, commences for 
small craft at Cazhres ; ocean ste.amers "o up to 
Bordeaux. Its princip.al affluents are the Tam, 
Lot, .and Dordogne, on the right ; and on the left, 
the Save, Gets, and Baise. At Toulouse it is joined 
by the Canal du Midi, which, running e.astward 
to the Mediterranean, forms with the Garonne a 
means of communication between that sea and the 
Atlantic; and the river’s own canal lateral, starting 
also from Toulouse, runs along the right bank, 
receives the Montauban Canal, and s^Kins several 
streams in its course, crossing the Garonne itself 
at Agen by a magnificent viaduct, and returning to 
the river at Castets, after a total length of 120 
miles. The valley of the Garonne is noted for the 
beauty of its scenery, but is ILable to destructive 
inundations, the hiost memorable being that of 
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1875, when damage to the amount of 85 million 
francs was caused. 

Garonne, Haute, a department- in the south 
of France, embracing portions of ancient Gascony 
and Languedoc, has an area of 2428 so. m., and a 
pop. (1872)of479,3G2; (1886)481,169. Itiswatered 
thronghout hy the Garonne, from wliicli it derives 
its name, ami within tlie basin of which it wholl 5 ' 
lies. Occupied in the south hy a branch of tlie 
Pyrenean range, the slope of the department and 
the conr.se of its streams are toward the north and 
north-east. Apart from this southem mountainous 
region, tlie department is liilly and fertile. The 
soil in the valleys is remarkably prodnctive, and 
hear-s heavy crops of wheat, maize, llax, hemp, 
potatoes, and rape-seed. Orchard fruits and chest- 
nuts are produced in abundance, and tlie annual 
yield of wine is about 20,000,000 gallons, two-thirds 
of wliich is e.xported. Mineral springs and baths 
are very plentiful. The chief manufactures are 
woollen and cotton fabrics, paper, and hardware. 
The department is divided into the four arrondisse- 
monts of Toulouse, Muret, St Gaudens, and Ville- 
franche, with Toulouse as capital. 

Garotte. See Gahrotte. 

Gar-pike [Bclone), a genus of bony fishes in 
the family Scombresocida',- not far from the tine 
pikes (Esocidm). Tliey have long bodies, and both 
jaws are prolonged into a slender beak, beset with 
roughnesses and widely set teeth. They swim 
aetively, with an undulating motion, near the 
surface, and catch small fishes in tlieir jaws. The 
common Gar-pike {!}. vtdgaris or B. beloiic) is 
frequent oft' Britisli coasts, and is sometimes 
called Greenbone, from the colour of the hones 
(especially after cooking), Gorehill, from its char- 
acteristic beak, or Mackerel-guide, because it visits 





Gar-pike {Belonc vulgaris). 

the coasts just before the mackerel. It is usually 
about two feet in length, is often brought to the 
London market, and lonns a wholesome dish, in 
ilavoiir somewhat like mackerel. About fifty 
species are known from tropical and temperate 
seas, some twice as long as the British species. 
The young forms have at liret jaws of a normal 
size, and in growth the lower outstrips the upper. 
The name Gar-pike is sometimes applied to the 
far-removed Ganoid-Lepidosteus, or Bony Pike 
(q-v.). 

Garrett, ELtzABEXii. See Axdeusos. 

_ Garrick, David, actor, manager, and drama- 
tist, was born on 20th February 1717, at Hereford, 
where his father, Captain Peter Garrick, was then 
stationed. Lichfield, however, was the home of 
the Garricks, and it was in the 'grammar-school 
there that David received the chief part of his 
education, for he must have been in Jiis nineteenth 
or twentieth year before he was sent to study 
Latin and Greek under Samuel Johnson, at Edial 
ne.'ir Liclifield. His tuition by Johnson lasted for 
only a few months, and its well-known result was 
the setting out of master and pupil together, on 
tiie morniim of 2d March 1737, to journey to 
London ; Oamck to study * mathoiuatics, and 
])lnlor<opliy, and liumane loaminjr/ with a view 
to the bar; Johnson ‘to try his fate with a 
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tragedy, and to see to get himself employed in 
some translation, either from the Latin or the 
French.’ But circumstances brought Garrick’s 
legal studies to nothing, and in .1738 he became 
a wine-merchant, in partnership with his eldest 
brother, Peter. Samuel Foote in after yeare used 
to say that ‘he remembered Garrick " living in 
Durham Yard, with three quarts of vinegar in 
the cellar, calling himself a wine-merchant.’ 
Garrick, there is no doubt, already had the stage 
fever, and his attention was probably more taken 
up with plays and players than with business, so 
it is not smqirising that in 1740 the partnership 
was dissolved. Garrick then devoted his mind to 
preparing himself for his intended profession, and 
in the summer of 1741 made his fiist appear- 
ance as an actor. He did not venture at once 
to play in London, but went through a short 
probationary season at Ipswich, playing under the 
name of Lyddal. His fimt part was Aboan in 
Southerne’s OrootwJco, wliich he chose because 
Aboan’s black face disguised him and gave him 
greater confidence. He subsequently played with 
great success several other parts, including Harle- 
quin. On 19th October 1741 he appeared in 
London at the theatre in Goodman’s Fields, of 
which his friend Gifiard was manager. Richard ' 
III. was his first character, and his success 
was so great that within a few weeks the two 
patent theatres were deserted, and crowds flocked 
to the unfasliionable East-end playhouse. Biit 
Goodman’s Fields had no license, so the managers 
of Dinry Lane and Covent Garden set the law 
in motion and had tlie theatre closed. Garrick 
played at both the patent theatres, but ultimately 
settled at Drury Lane, of which he became joint- 
patentee with James Lacy in 1747. Until 1776'. 
he continued to direct the leading theatre, and 
in that year he retired from the stage and from 
nianaMineiit, his successor in the direction of 
the tiieatre being Richard Brinsley Sheridan. 
During this period Garrick was himself the .great 
attraction and played continually, his only long 
rest being a trip to the Continent from 1763 to 
1765, at wliich time he fancied that his popularity 
was in danger of diminishing. His farewell . 
appearance was made on 10th June 1776, when 
he played Don Felix in the comedy of The Wonder. 
He died on 20th January 1779, and was buried in 
Westminster Abbey, where a hideously theafiical 
monument was erected to his memory. As an 
actor, Garrick occupies, the fii-st rank. At his 
coming the stage was given over to fomiality and 
tradition, but these disappeared before the neiv 
actor whose lending characteristic was naturalness. 
He possessed also the most astonishing vereatility, 
being equally at home in tragedy, comedy, or 
f.arce — in Lear, Don Felix, or Abel Drngger. As 
a man, he has been charged with meanness, vanity, 
and petty jealousy; but his faults of character 
were grossly exaggerated by those who envied his 
fame, and they were more than balanced by his 
many excellent qualities. Garrick’s diumatic pro- 
ductions, some forty in number, are of minor 
importance, but soiiie of his numerous prolomics 
and epilogues are excellent. Garrick manied in 
June 1749 a good and excellent woman, Eva liana 
Yiolette, the celebrated dancer. She long survived 
him, dying in 1822, at the great age of ninety^ 
seven. See Percy Fitzgerald’s Life of David 
GarrieJ: (2 vols. 1868). 

Garrison, Williaji Lloyd, journalist and 
abolitionist, was bom at Newburyport, Mas,?a- 
chusetts, December 10, 1805. His father . was a 
man of literary taste and .ability, but, falling into 
dissolute habits, deserted his wife, who, to sunport 
her family, liad to turn jirofessional nuree. 11 ilhaiHi 
wlio had previously tned slioemaking and c.abinct- 
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making, was apprenticed to the printer of the 
Nnuhurijport Herald, an occupation which suited 
ids taste ; he soon made liiinself master of the 
mechanical part of the business, and when only 
sixteen or seventeen began to write for the Herald. 
His contributions, which were anonymous, wei-e 
favourably received, and he soon commenced to 
send articles to the Salem Gazette and other papem, 
drawing the attention of political circles by a 
seiies of articles under the signature Aristides, 
with the view of removing the almost universal 
apathy on the subject of slavery. In 1824 he 
became editor of the Herald, and some of J. 6. 
"Wliittier’s earliest poems were accepted by him, 
while their author was yet unknown to fame. 
After two or three other attempts, in 1829 he 
joined Mr Lundy at Baltimore in editing the 
Genins of Universal Emancipation. The vigor- 
ous expression of his anti-slaveiy views in this 
last paper led to liis imprisonment for libel, from 
wiiich lie was released by jMt Tappan, a New 
York merchant, who paid his fine. He now pre- 
pared a series- of emancipation lectures, subse- 


quently delivered in New York and other places. 
He returned to Boston, and in 18,81 started the 
Liberator, without capital or subscribers, a p.aper 
with which his name is insepar.ably associated, and 
which he carried on for thirty-iive years, until 
slavery was abolished in the United States. For 
the first few ye.ars the -mail brought hundreds of 
letters to Garrison, threatening his assassination 
if he did not discontinue this journal ; the legis- 
lature of Georgia offered a reward of 3000 dollam 
to any one who should prosecute and bring liiin 
to conviction in accordance with the laws of that 
state ; in 1833 he was severely handled by a Boston 
mob, and the mayor of that city was constantly 
appealed to from the South to suppress his paper. 
In spite of all, he successfully peisevered. In 18.33 
he visited Great Britain, .and on his return org<an- 
ised tlie American Anti-slavery Society, of which 
he was afterwards president. He visited England 
again, in the furtherance of his anti-slavery opinion.s, 
in 1846 and 1848. The diverging views of the 
anti-slavery party, as to whether a political plat- 
form should be adopted, and as to tlie voting and 
speaking of women, rent the body for a time, but on 
1st Janu.ary 1863 Lincoln’s proclamation of freedom 
to the slaves as a military me.osure placed the 
civil struggle on an anti-shavery basis. In 1865, 
when Garrison’s labours had been completely suc- 
cessful, and after the total abolition of slavery in 
the United States, his friends presented him with 
30,000 dollars (£6000) as a memorial of his services. 
In 1867 he was once more in Enghand, and enter- 
tained at a public breakfast in St J.anies’s Hall. 
He died at New York, 24th May 1879. A bronze 
statue has been erected to his memory in Boston. 
Some Sonnets and other Poems by him were pub- 
lished in 1847, and Selections from his Writings and 
Speeches in 1852. See Johnson’s William Lloyd 
Garrison (1882); William Lloyd Garrison: the 
Story of his Life, by his children (4 vols. 1885-89) ; 
and poems to his memory by both Whittier and 
Lowell. 

Garrot, a name applied to various ducks — e.g. 
to Fulix clangula and Harclda histrionica. See 
WlLD-DUCK. 

Garrotte (Span, garrotc, ‘a stick or cudgel’), 
a mode of execution practised in Sjjain^ and the 
Spanish colonies. Originally' it consisted in simply 
placing a cord round the neck of a criminal, who 
was seated on a chair fi.xed to a post, and then 
twisting the cord by me.ans of a sri'e/v- (whence the 
name) inserted between the post .and the back of the 
neck, till str.angulation was ])roduced. Afterwawls 
a brass collar was used, containing a screw, which 


the executioner tumed till its point entered the 
spinal man-ow where it unites with the bivain, 
causing instantaneous death. In its primitive form 
it exactly resembles the punishment of the bow- 
string in use among Moh.amniedan nations. — 
Garrotting is also the n.ame given in Britain to a 
species of robbery whicb became rather common 
in the winter of 1862-63, .and in which the robbers 
suddenly come behind tbeir victim, and half- 
strangle him till their purpose is effected. An act 
passed in 1863 imposing Flogging (q.v.) as p.art'of 
the penalty was effective in speedily suppressing 
the oflence. 

Garter, The Most Noble Order of the. 
This renowned order of knighthood was instituted 
by King Edward III., at wh<at exact date has been 
matter of dispute, but most probably on 18th 
January 1344. Edward, having laid claim to the 
French throne, assumed the style of king of 
France. He had been pai-tially successful in his first 
French c.ampaign, ancl, meditating a second expedi- 
tion, he resolved to institute an order of knighthood 
in honour of his successes past and to come, and as 
a means of rewarding some of his most distin- 
guished comrades in arms. Hence tire colour of 
the emblem chosen was blue, the French livery 
colour, and the motto, Honi soit qni mal y pense 
(i.e. ‘Dishonoured be he who thinks ill of it’), w.as 
appropriate whether it applied to the French ex- 
pedition or to the order itself. Tire tradition is 
that the choice of both emblem and motto was 
detennined by a trivial incident. The Countess 
of Salisbury dropped her garter when dancing -vrith 
the king, and the king, picking it up, tied it round 
his leg; but, observing the queen’s jealous glances, 
he returned it to its f.air owner with the remark, 
Honi soit qni mal y pense. The order was origin- 
ally founded in honour of the Holy Trinity, the 
Virgin Mary, St George of Cappadocia, and St 
Edward the Confessor ; but St George was always 
accounted its especial patron, so much that it has 
sometimes been c.alled the ‘Order of St George.’ 
By the original constitution the Knights Com- 
panions were to be twenty -five in number exclusive 
of the sovereign, and were to assemble yearly on 
the eve of St Geoige in St George’s Chapel, where 
each was assigned a stall. Subsequent statutes 
authorised the admission into the order, in addi- 
tion to the twenty -five companions, of foreigners 
of distinction, and such descendants of George II. 
(extended to descendants of George I. in 1831) 
ns should be elected, always excepting the Prince 
of Wales, who was of necessity a companion ; also 
of extra knights, which last, however, have alwa.vs, 
on vacancies occumng, been incoiporated into the 
number of the twenty -five companions. 

The habits and ensigns of the order originall.v 
consisted of the garter, surcoat, mantle, and 
hood, to which were afterwards added the collar 
and George, the star, and the under habit. 

This order has, unlike all others, for its princi- 
pal emblem neither chain nor badge, but the 
garter, which, at first of light-blue silk with the 
motto sometimes set in pearls, rubies, and diamonds, 
is now of dark-blue velvet about an inch wide, with 
the motto in gold letter's. It is worn on the left 
leg a little below the knee ; and when the sovereign 
isa queen, she wears it, .as sovereign of the order, on 
the left .arm above the elbow. The statutes forbade 
tlie comp.anions to appear in public without it, 
yet in the effigies on their monuments it is often 
wanting. The practice of suiTounding the armorial 
insignia of the companions with the garter beg.an 
in the reign of Heniy A’’. ; and the fii-st sovereign 
on whose tomb this usage was complied with was 
Heniy A’'II. An embroidered garter with the 
motto of the order seems to have been formerly 
wom on the left arm of the wives of corajianions. 
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The manifold variations in the colour, form, and 
material of the mantle, snrcoat, and under habit 
at diflerent times need not he described here. _ As 
at present worn, the mantle is of purple velvet lined 
wdth white taffeta, having on the left shoulder the 
badge of the order, namely, a silver escutcheon 
charged with a red cross for the arras of St G^r^e, 
and encircled with the garter and motto, as in tlie 
annexed cut. In chaptere it is worn over the 
uniform or court dress. The snrcoat, a short 
gown without sleeves, is made of crimson velvet 
lined like the mantle with white taffeta. The 
hood, worn on the right shoulder of the mantle, 
and now a meaningless appendage, is made 
of the same velvet as the surcoat, _ and simi- 
larly lined. When it ceased to sen’e its original 
purpose of a covering for the head, a cap was 
introduced in its place, which is now ornamented 
with ostrich-feathers, and in the centre of 
them a lofty tuft of black heron’s feathers, the 
whole attached to the hat by a clasp of diamonds. 



Tlie wider habit, introduced by Charles II., need 
not be described in detail, and the costume is com- 
pleted by white silk hose and white shoes and red 
heels. The garter worn on the right leg is of 
white silver riband with a large silver rosette. 
The sword is straight, of an ancient pattern with 
a cross-guard hilt, all gilt, the scabbard of crimson 
velvet. 


The collar was introduced by Hem-y VII., prob- 
ably in consideration of a similar ornament bein" 
the principal ensign of the Golden Pleece and other 
ordcre instituted in the 15th centui-y ; but it was 
hist ordered to be worn in 1544. It consists of 
twenty-six pieces in which interlaced knots of 
^Iternate with double roses, each sunonnded 
with the garter and its motto, these roses beinrr 
alleniately white within red and red witliin white : 
and pendent from one of the roses is the George, 
or lignre of St George piercing the dragon. The 
collar and George were appointed to bo worn on all 
solemn feasts ; and provision was also made for a 
lesser George to be worn on other occasions attached 
to a chain or lace of silk, for which was afterwards 
substituted a dark-b ne riband. Tlie lesser George 
IS surrounded with the garter and motto 


In respect that the mantle on w)iich,are the 
arms of St George within the gpter is only worn 
on special occasions, Charles I. in 162G introduced 
another badge to he worn on the cloak or coat, 
in which the cross of St George (not in a shield) 
is surrounded by the garter, and, to make it more 
splendid, ordered the whole to be surrounded witli 
rays of silver. "While the badge worn on the 
ordinary dress, popularly known as the star, is 
thus irradiated, that on the mantle has remained 
unaltered. 

On the occuiTence of a vacancy, a chapter (con- 
sisting of the sovereign and six knights) is 
appointed to meet, in whidi the new companion 
is elected, the election being practically a form, 
and tlie choice lying with the sovereign. Tlie 
knight elect, if at hand, amiears and is invested. 
If absent, the garter and George are sent him by 
Garter King of Arms. In case of a foreign prince 
being elected, some person of distinction is sent 
along with Garter to invest him. In later times, 
the ceremony of election has often been dispensed 
with, the investiture taking place privately, and 
the ceremonies connected with installation are now 
done away with. Each knight has liis stall in 
St George’s Chapel, Windsor; the knight elect 
used to get his predecessor’s stall, but a system 
of promotion has latterly been introduced. The 
garter-plates of the knights, containing their 
arms and style, remain permanently, and those 
placed there in the reign of Heniy VII. rank 
among the most valuable heraldic relics in 
Europe. 

The officers of the order are the Prelate, who has 
always been the Bishop of AVinchester; the 
Chancellor, formerly the Bishop of Salisbuiy, now 
(in consequence of a change in the division of the 
respective sees ) the Bishop of Oxford ; the 
Registrar, who is the Dean of AVindsor; Garter 
King of Arms; and the Gentleman Usher of the 
Bla^ Rod. 

Knights of the Garter write K.G. after their 
names. Though the military character of this 
fraternity no longer exists, it has retained till the 
present day its pre-eminence among the orders of 
Knighthood of Europe. Por two centuries past 
the twenty-five companions ' have been almost 
exclusively peers or the eldest sons of peers. Sec 
Ashmole’s Institution, Laws, and Ceremonies of 
the Order of the Gai-ier (1672); and Sir Harris 
Nicolas’ History of British Orders of Knighthood 
(1842). 

Gartli, Sir Samuel, an eminent physician and 
fair poet, was born at Bolam, in the county of 
Durham, in 1660. He studied at Peterhouse, Cam- 
bridge, graduated hl.D. in 1691, and next year 
settled in London, where he soon became famous 
as a physician and conversationalist. In the 5 ’ear 
1700 he did himself everlasting honour by providing 
burial in AA’^estminster Abbey for the neglected 
Diyden, and pronouncing a eulogium over his grave. 
On the accession of George 1. he Was knighted and 
appointed physician in ordinaiy to the king, and. 
physician -general to the army. He died in London, 
Januaiy 18, 1718. Garth is best known in ourhtcr- 
aiy history as the author of The Dispensary (1699), 
a mock-heroic poetical satire on those apothecaries 
and physicians who opposed the projeefc of giving 
medicine gratuitou.sly to the .sick poor. _ The poeiii 
was exceedingly popular, but has long since ceased 
to interest a reader. In 1715 he publishod_hi.s_ topo- 
graphical poem entitled Claremont, in imitation «i 
Denham’s Cooper's Hill, and in 1717 lie siqienn- 
tended and contributed to a translation of Ovid s 
illctfimoiyi/iosra ly Addison, Pope, Gay, Congreve, 
Rowe, and other eminent contributors. Garth is 
now interesting chiefly for his vereificatioii aa a 
connecting link between Diyden and Pope. 
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GartsUcrrie. See Coatbridge. 

Gas and GascSi Gas, a term applied by Von 
Helmonfc (1577-1644) to vapour not yet shown 
to be condensable, and possibly suggested by the 
Dutch geest, ‘spirit,’ ‘ghost..’ It nou- signifies 
eitlier ( 1 ) a vaporous substance not condensed into 
a liguid at ordinaiy terrestrial temperatures and 
pressures, or (2) one which at ordinary temperatures 
IS not condensable into a liquid by pressure alone. 
In both these senses, air under ordinary atmospheric 
conditions is a gas ; when cold enough it is not a 
gas but a vapour, and pressure alone can then con- 
dense it. Sulphurous acid gas is ordinarily gaseous, 
but it is a ‘ vapour ’ because pressure alone will con- 
dense it at ordinaiy temperatures.. Above 30 •92° C. 
(87 '67 F.) carbonic acid is a true gas ; no pressure 
will then liquefy it; but at 30 ’92° C. a pressure of 
77 atmospheres, and below 30 '92° C. progressively 
smaller pressures will condense it ; at and below 
that temperature (Andrews’s Critical Temperature) 
gaseous carbonic acid is a ‘vapour,’ condensable by 
pressure alone. Saturated steam is, in the same 
sense, a permanent gas at all temperatures above 
720‘6° C. ; it cannot be liquefied by pressure unless 
its temperature be below that limit. The critical 
temperature for hydrogen is - 240 "4° C. ; but the 
lowest temperature tliat has been actually pro- 
duced (by the evaporation of liquid oxygen into a 
vacuum ) is - 223° C. (Wroblewski); hydrogen alone 
among gases has not yet been condensed. It was 
believed that Messra Cailletet of Paris and Raoul 
Pictet of Geneva had, in 1877, succeeded in con- 
densing hydrogen as well as all the other gases 
then believed to be non-condensable ; but as to 
hydrogen this is now considered doubtful. Hydro- 
gen conducts itself under varying pressures and 
temperatures in such a way as to show that, if it 
could be exposed to - 240‘4° C., 13‘3 atmospheres’ 
pressure would condense it (Wroblewski). 

Gases have small densities : hydrogen has, com- 
pared with water, a density, at 0° C. and 760 mm. 
barometric pressure (32° F. and 29 '922 in.), of 
0 ‘0000893682, and air a density of 0 '0012932. 
Taking hydrogen as a standard, oxygen is veiy 
nearly 16 times, nitrogen 14, air 14'47, carbonic 
acid 22 times as heavy. 

Gases have no free surface-boundaiy, but occupy 
any space within which they may be confined. The 
smaller the space within wliich a given quantity of 
gas is confined, the greater is the expansive pressure 
which it exerts on the walls of the containing 
vessel; approximately, for a given quantity at a 
given temperature, the pressure varies inversely as 
the volume (Boyle’s Law, Mariotte’s Law), or the 
pressure multiplied by the volume^ gives a constant 
product : pv = c. This law is fairly well obeyed 
by such gases as air ; but in all gases, other than 
hydrogen, it is observed that there is with pro- 
gressively increasing pressures a fall in the value of 
the product/) v, which attains a minimum and then 
rises ; and even with hydrogen the apparent excep- 
tion has been removed liy the labours of W l oblewski, 
who found that at very low temperatures the same 
phenomena were observed in that gas ; and that, in 
general, if we draw curves representing, for a series 
of gases, the respective pressures at which the 
minimal values oipv occur at various temperatures, 
then if our diagi'ams are so plotted out as to re- 
present the respective temperatures and pressures 
in terms not of degrees or millimetres, but as 
multiples of the critical temperature (measured 
from - 273° C. as absolute zero) and of the corre- 
sponding critical pressure of each gas, the cun’es 
are, for all gases, the same. Under circumstances 
which are similar with respect to the critical 
temperature and pressure, therefore, all gases 
behave similarly in this respect; and h 3 ’drogen acts 
at - 183° C. ( the temperature of boiling oxygen ), 
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but not at - 103 ’5° C. (the temperature of boiling 
ethylene), like air and other gases at ordinary 
terrestrial temperatures. Carbonic acid gas, in 
order to act like hydrogen at - 103-5° C., must be' 
at a temperature of about 1287° C. ; both are then 
at a temperature about five times their respective 
critical temperatures, measured from absolute, zero. 
When the temperature of a given quantity of gas 
is altered, the product/) v is altered so as, to a firet 
approximation, to be proportional to the absolute 
temperature (~ 273° C. =0° Abs.). There are, 
however, some abnormalities : keep the pressure 
constant and let the volume increase, and we have 
a certain coefficient of expansion under constant 
pressure, which is approximately of the bulk at 
0° C. for each C. degree of increase in temperature ; 
keep the volume constant and let the pressure in- 
crease, and we have a coefficient of increase in ex- 
pansive pressure, which ought to be the same and is 
veiy nearly the same as the previous coefficient ; but 
not exactly' so. The former coefficient is, except 
in hydrogen, a very' little larger than the latter ; in 
the readily' condensable gases the product p v rises 
more rapidly than the absolute temperature; and 
with progressively ascending pressures, the rate 
of increase of p v itself rises more markedly in 
the easily' condensable gases than in air. These 
phenomena indicate the existence of inter-molecu- 
lar forces between the particles of a gas, which 
manifest themselves the more clearly' the nearer 
iS the approach towards liquefaction ; when the 
liquid state has been reached there is cohesion 
within the liquid. That gases are compressible by 
increase of pressure above the atmospheric, as well 
as dilatable by diminution of pressure, follows from 
what has been said ; if the pressure be doubled the 
volume will be halved, and vice versA. When gases 
are compressed, work is done upon them, and the 
compressed gas tends to expand ; when the pressure 
is wholly' or partly relieved, the gas expands and 
does work, as in the air-gun or in compressed-air 
machines. The pressure at all points in the same 
horizontal level is, or soon becomes, the same; 
w'hence, if pressure be applied to one part of a mass 
of gas, the pressure is soon transmitted throughout 
the whole, and thus energy may' be conveyed, even 
to considerable distances. The restitution-pressure 
tending to cause expansion is equal to the external 
pressure applied ; and the coefficient of elasticity' 
is at all temperatures, provided there is no change 
of temperature during the compression, numerically' 
equal to the pressure ; while if the compression 
could be so conducted as to allow absolutely' )io 
heat to escape, then the elasticity' would be numeri- 
cally 1 '406 times as great as the pressure. Through 
this elasticity of gases, local displacements set up 
wave-motions, which, mostly' in air, are the usual 
cause of sound. The speed of propagation of such 
waves (unhampered by boundary walls) is equal to 
the square root of the quotient of 1 '406 times the 
pressure divided by the density ; and thus the 
velocity of sound is, within the same gas, independ- 
ent of the pressure (for the pressure and the density 
are directly' proportional to one another). It is, 
however, directly proportional to the square root of 
the absolute temperature. 

According to Dalton’s Law, when a number 
of gases are mixed, each exerts its own pressure 
according to the quantity in which it is present ; 
this law' is the less perfectly' obeyed the nearer 
tile gases are to their condensing temperatures, 
and the gieater their mutual solvent action. 
’ftTien a gas is greatlv rarefied, a small mass 
holds possession of a relatively great space ; such 
a space is called a vacmnn, which in fact it 
is not, for two reasons — that the ether of space 
is not eliminated, and that traces of tlie gas 
(one liundred-millionth of an atmosphere in the 
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liest vacua ) are ahva 5 -s retained. If two gMes 'be 
placed at different levels in a vessel, even with the 
lighter gas uppermost, they will rapidly didnse into, 
one another, and even if connected only by a long 
glass tube they will soon nibc, and Avill not there- 
after separate. This is due to molecular move- 
ment, and dust-particles are not appreciably trans- 
ferred ; thus the dust of a closet is not removed, 
thongh the air is renewed, by opening the door. 
If, however, the two gases to be exchanged be of 
notably different densities, there may be a pres.sure 
resulting from the tendency of the lighter gas to 
pass more rapidly into the heavier than the heavier 
one travels into it. The rate of mixing by diflusion 
between two gases is measured by their coefficient 
of diflusivity, which is to be experimentally found. 
The significance of this coefficient is that where 
we, adopting a consistent system of units, say 
centimetre, gramme, and second, state in the shape 
of a fonnula the known laws of gaseous diffusion — 
viz. that (1) the quantity of matter transferred 
across any layer is inversely proportional to the 
thickness of that layer, (2) that it is directly pio- 
portional to the area exposed, (3) directly ])ro- 
portional to the time taken, and also (4) to the 
difference of densities on either side of the layer — 
we may convert this formal statement of proportions 
into a numerical identity by inserting the proper 
numerical factor or coeliicient ; thus if M be tlie 
number of grammes transferred, ah the area ex- 
posed in sq. cm., c the thickness of the layer, t tlie 
time, and d the difference of densities, M is pro- 
portional to — or equal to h . ^ where 

/; is the coefficient of diflusivity. But k becomes 
a different number when we change our units of 
length or time ; it varies numerically according to 
the square of the unit of length, and inversely 
according to the unit of time adopted, and lienee 
the coefficient of diffusivity is usually stated as 
being so many square centimetres per second. 
Some numerical values for this coefficient will be 
found in Clerk-Maxwell’s Theory (appendix). 

Diffusion in gases has also been measured in 
another way. Hydrogen separated from the outer 
air by a plaster-of-Paris plug, escapes into the air 
about four times as fast as air traverses the jilug in 
order to get into the hydrogen. The law is that 
the rate of traversing the ping is inversely pro- 
portional to the square root of the density of the 
gas; or, in terms of the kinetic theory of gases, it is 
directly inoportional to the average velocity of the 
molecules of each gas. The rates at which gases 
will traverse a single small aperture (‘effusion’) 
are within the limits of e.xperimental error, in 
accordance with the same law. The rates at which 
gases slowly pass under pressure through extremely 
line long tubes, or are ‘transpired,’ have no rela- 
tion to tiie diffusion or effusion rates ; the mass of 
gas passing per second varies as the motive pressure, 
as the density, and invei-sely as the length of the 
tube, and also as a coefficient of transpiration 
special to each gas, and presenting from gas to 
gas certain coincidences as yet unexplained (see 
Graham’s Collected Worhs, or Miller’s Chemical 
Physics). The rate is slower the higher the 
temperature, but is independent of the material of 
the tube. 

\Vhen gases are separated by membranes, in 
which they are unequally soluble, or for which 
they have unequal affinities, the diffusion-rates are 
interfered Avitli mul become abnormal — e.g. benzol- 
vapour and air separated by a tbin india-rubiier 
membrane; the benzol traverses, the air does not. 
llius also carbonic oxide, an extremely poisonous 
gas, may travei-se red-hot cast-iron, a fact to be kept 
in mind in reference to overheated stores. This is 
due to solution of the g.os in the solid, which 


behaves like a liquid film in reference to it. Gases 
are also condensed on tlie surfaec, of solids ; eveiy 
solid object beam a condensed film of air on its 
surface; some substances have enormous power of 
condensation, notably cocoa-nut charcoal (Hunter), 
which absorbs 170 . times its own volume of am- 
monia, 69 of carbonic acid, 44_ of water-vapour. 
This power is beneficially utilised in charcoal 
respirators, in which oxygen and oxidisable gases 
are condensed together and _ combine ; and in 
Dobereiner’s hydrogen lamp), in which hydrogen 
plays upon platinum black, and is condensed so 
rapidlp' (perhaps being o.xidised at the same time) 
that the platinum becomes incandescent and 
ignites the hydrogen jet. 

The superficial film of air on solids plays a part 
in friction in air ; a pendulum has the amplitude 
of its swing slightly diminished by this friction : a 
waterfall drags air down and is retarded by this 
frictional action ; and the_ examples of railway 
trains and cannon-balls will readily occur. 'The 
slide-valve of a steam-engine is pressed upion by the 
steam, and this gives rise to friction. 

Gases are in many cases soluble in liquids ; some 
are gi-eatly so (ammonia in water at 0° G., 1049'0 
volumes; at 20“ C., 654 volumes), some- slightly 
(hydrogen in water at 0° C., 0‘0193 volume). Tlie 
general rule is (Heniy’s Law) that, at any given ■ 
temperature, the volume of gas dissolved is con- 
stant at all pressures, so that the quantity of gas 
dissolved is puoprortional to the pressure ; and on 
liberation from pressure some of the gas escapes. 
This law is interfered with in most cases by the 
formation of chemical compounds (hydrates) be- 
tween the water and the gas dissolved. Again, 
when a mixture of gases is presented to a liquid, 
the general nile is that each is dissolved in pro- 
ortion to the partial puessure exerted by it, com- 
ined with its own specific solubilit 3 ' in tlie liquid : 
thus the small quantity of air dissolved in water, 
which subserves the respiration of aquatic life, 
contains 34 ’82 per cent, of oxj’gen instead of 20'9 
per cent., as air does, because oxygen is more 
soluble in water than nitrogen is. Where, how- 
ever, the gases have a mutual chemical action, tliis 
rule is completelj’^ departed from. One effect of 
the fonnation of hydrates maj’' be that the gas is 
not expellable bj' boiling : hj'drochloric acid gas is 
an e.xample : a certain excess of gas maj' be driven 
off bj' heat, but beyond that the aqueous solution 
of hydrochloric acid distils over as a whole : am- 
monia gas or carbonic acid, on the other hand, may 
be completeljf driven off from water, anj'“ feeble 
hj'drates formed being decompiosed. Gases niaj’, 
it appears, dissolve gases ; oxj’gen evolved from 
chlorate of potash may (Schiitzeiiberger) contain 
chlorine unrecognisable bj’ anj’ chemical test until 
a red heat has been apqilied ; and it seems that 
there is no case of evaporation without the vapour 
caiTj’ing off some of the solids dissolved in the 
evaporating liquid, a phenonienoh specially ob- 
served in the case of boracic acid solutions, and 
also in the case of coal-gas, which niaj-, especially 
when rich in the vapour of liquid hydrocarbons, 
carrj’ much solid naphthaline in a state of invisible 
su-spension appro.xiinatiiig to true solution. . 

Gases are to a certain extent viscous ; air .or 
steam in motion will drag the sunoiinding , mr 
along with it, and will therebj^ liave its own motion 
checked. Wave-motion set upi in air maj’ travel 
fai’, but has at lengtli its energj- worn down into 
heat through the viscositj’ of the air. Air is at 
0’6“ C. about a hundred times less viscous than 
\vater is, and at 90° C. it Is oiilj- about twelve 
times less viscous than water at that temperature. 
The viscositj’’ of any given gas, dj'iiainically 
measured, does not vai-y with its densitj(. ^ 

Gases also possess a feeble power of conducting 
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heat by a kind of diftusion and redistribution of 
energy of lieat-motion. In hydrogen a heated wire 
is very rapidly eooled ; in a heavier gas, less rapidly 
so. The eonduetivity of air, when the heat conducted 
is reckoned in units such that each will raise a 
cubic cm.’ of the substance (air) itself through 
one degree Centigi'ade, is 0’256 ; under similar con- 
ditions that of iron is 0TS3, and' that of copper is 
1'077 ; so that the rate of propagation of thermal 
effects in air is intermediate between that in iron 
and that in copper. This apparently high rate 
is due to the sm.all density of air and to its low 
specific heat ; and when we turn to. the actual 
propagation of heat-energy as distinguished from 
that of tempei’ature, we find the conductivity of 
air, in this sense, to be only about one 20,000th 
that of copper. 

Gases have as a rule small specific heat : air 
has at constant pressure a specific heat = 0‘237o, 
at constant volume 0T684; that is, to raise a 
pound of air 1°, allowing it to expand, takes 
0'2375 as much heat as it would take to raise a 
pound of water, whereas if it be not allowed to 
expand and tliereby absorb energy, it will take 
only 0T684 times as much. The specific heat of 
gases is stated in tables with reference to ‘ air = 
0'2375’ as a starting-point; an equal volume of 
hydrogen has a specific heat at constant pressure 
= 0‘2359, and, roughly, equal volumes of all the 
ordinary gases have equal thermal capacities ; but 
ordinary vapours have, volume for volume, muclr 
greater thermal capacities tlian ordinary gases. 
Hydrogen has a specific heat, weight for weight, 
3’0490 times (at constant pressure) as great as 
water ; and it is the solitary exception to the state- 
ment that water has of all substances the highest 
specific heat. In general the specific heat of a gas 
at constant pressure is about 1 '4 times its specific 
heat at constant volume ; in the latter case no heat 
is absorbed in doing tlie work of expansion against 
resistance. Tlie specific heat of gases rises slightly 
with increasing temperature (Mallard and Le 
Chfttelier), and this becomes at furnace heats very 
well marked : at 2000° C. the specific heats of car- 
bonic acid and water-vapour are double, and those of 
nitrogen, oxygen, and carbonic oxide about one and 
a half times as great as what they are at 200° C. 

Different gases have different actions upon radiant 
heat and light; they characteristically absorb 
special portions of tlie heat and light speotnim, 
and thus produce absorption bands : the dark lines 
A and B seen in the solar spectrum are traced by 
Egbroff and Khamantoff to the absorptive action of 
oxygen. In some gases the absorption is carried 
so far that the gas appeare coloured — e.g. chlorine, 
which is yellowish-green : iodine vapour in com- 
paratively thin layere allows only red and blue 
light to pass, and thus appears purple ; in thicker 
layers only blue light passes. On the whole, how- 
ever, gases are poor absorbents and correspondingly 
poor radiators : there is comparatively little radia- 
tion from a Bunsen flame. At the same time the 
radiation from an incandescent gas tends to be 
very precise in its frequencies ; it tends to produce 
line-spectra as distinguished from the continnous 
spectrum produced by the mutually jolting particles 
of an incandescent solid. Each gas has its own 
index of refraction also ; oxygen has, for example, 
as compared with vacuum, a mean index at atmo- 
spheric pressure of 1 '000272. In vapours the dis- 
persion IS great; and iodine vapour strangely re- 
fracts red most and violet least. 

In Electricity (q.v.) the different gases have 
different properties which sometimes present curi- 
ous anomalies ; air at ordinary pressures is an 
insulator ; warm air at rest is an insulator, but 
above a Bunsen burner it is a conductor ; at 
low pressures it conducts and glows while con- 


ducting ; at extremely low pressures it is again 
an insulator. Difterent gases set up difierent 
potential-differences between themselves and metals 
with which they may be in contact, as in gas- 
batteries, and tliej’’ have different specific induc- 
tive capacities. — Oxygen is magnetic in the same 
sense as iron ; hydrogen and nitrogen are diamag- 
netic, and tend to lay themselves across the poles 
of a magnet. See also Matter ( States of ). 

-Analysis of Gases.— The gas is collected in 
small glass vessels, the contents of which, consist- 
ing of mercury, water, or air, are displaced by tlie 
gas to be analysed. Eor the best methods of col- 
lecting gases from mineral springs and watere, 
from volcanic lakes, geysers, or boiling springs, 
from openings in rocks, clefts of glaciers, furnaces, 
fissures in volcanic cratem, &c., reference may be 
made to Bunsen’s Gasometrij, translated by Roscoe. 
Air is only used ivhen a considerable current of the 
gas to be analysed can be procured, which may 
sweep out the last traces of air from the collecting 
vessel. AVater often affects the composition of 
mixed gases which it is attempted to collect over 
it; for to various extents it absorbs, among 
othei-s, hydrochloric, hydriodic, hydrobromic, and 
sulphurous acid gases, chlorine, sulphuretted 
hydrogen, ammonia, fluoride and chloride of 
boron, methyl- and ethyl-amine, methyl chloride 
and methj’l ether, cyanogen, and chlorine cyanide ; 
and it decomposes silicon fluoride with precipita- 
tion of gelatinous silicic acid. Mercui-j' is generally 
emiiloyed because it is inert to most gases ; but it 
is attacked by chlorine, which it absoiRs. 

There are two leading principles made use of in 
the analysis of gases. First, a given volume is sub- 
jected to a chemical reaction, ivliich results in the 
condensation of one of the constituents of the gase- 
ous mixture or compound ; then by simple observa- 
tion, or from the known laws of gaseous volume, 
it is determined how great a volume of the original 
gas has disappeared through being amenable to the 
reaction employed, and, accordingly, how great a 
proportion of the constituent in question was 
originally present. In the case of air, for examiile, 
a measured volume may be exposed to the absorp- 
tive action of a strong alkaline solution of pyro- 
gallol ; the solution becomes dark ; the oxygen is 
absorbed ; the original volume of air is diminished ; 
the loss of volume is ascertained, and represents 
the quantity of oxygen originally present in the 
measured volume of air. Or again, if the mixture 
of gases be a somewhat more complicated one, as, 
for example, a mixture of carbonic acid and oxide, 
olefiant gas, and oxygen, the various absorbent 
reagents appropriate to each constituent may he 
successively introduced, and the successive shrink- 
ages noted by remeasurement at the original teni- 
perature and pressure. A few drops of a solution 
of caustic potash will in this way take up the 
caibonic acid ; pyrogallol will take up the oxygen ; 
anhydrous sulphuric acid dissolved in oil of vitriol, 
and introduced on a coke-pellet, will slowly take 
up the olefiant gas, and the sulphurous acid and 
anhydrous sulphuric acid vapour, which contamin- 
ate the gas after this reaction, may be removed by 
caustic potash ; and carbonic oxide may be absorbed 
by means of a solution of cuprous chloride (pre- 
pared by leaving copper turnings with a saturated 
solution of cupric chloride in a stoppered bottle foi- 
some days), which will take it up in about ten 
minutes. The principal absorption reagents are ( 1 ) 
caustic potash solution, which absorbs sulphuretted 
hydrogen, hydrochloric, carbonic, sulphurous, and - 
otlier acid gases, chloride and fluoride of boron, 
and chloride of cj'anogen, and decomposes siliciu- 
retted hydrogen with evolution of 4 volumes of 
h 3 'drogen ; ( 2 ) drj’ caustic potash, which acts like 
the solution, but more slowljq and also absorbs 
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■\vatei'-vapour ; ( 3 ) alcoholic solution of caustic 
potash, which also absorbs bisulphide of carbon ; 
(4) alkalinised solution of pj-rogallol— oxygen ; (5) 
phosplionis — ox 3 'gen ; ( C ) cuprous cliloride dissolved 
in hvdrochloiic acid— oxygen, carbonic oxide, 
acetj’lene, and allj’lene; (7) the same dissolved in 
ammonia, which absorbs also the hydrocarbons of 
the olefine series; (S) dilute sulphuric acid- 
ammonia, methjd-amine, and other amines; (9) 
strong sulphuric acid — water, alcohol, methj’l ether, 
propylene and its homologues ; ethylene slowI,y, 
hydrogen and marsh gas not at all; (10) Nord- 
hiiusen sulphuric acid, which absorbs the olefines, 
not hydrogen or the marsh-gas series; (11) con- 
centrated aqueous solution of sulpliate of iron, 
which absorbs nitric oxide ; ( 12 ) bromine, which in 
presence of water acts like Nordhausen sulphuric 
acid; (13) sulphur, which absorbs sulphuretted 
liydrogen, sulphurous acid, and bisulphide of 
carbon; (14) chronious sulj)hate, to ■which am- 
monium chloride and ammonia have been added, 
absorbs oxygen, nitric oxide, acetylene, and 
allylene ; ( 15) alcohol absorbs chloride of cyanogen, 
methyl chloiide, methyl ether, and cyanogen ; (16) 
mercuric oxide — cyanogen; (17) lead acetate — 
sulphuretted hydrogen; (18) lead peroxide-^sul- 
phurous acid. Analyses conducted by the aid of 
sucli reagents are direct ; and on the same principle 
of observation of shrinkage we may' also employ 
explosion-reactions. In the case of air we take a 
measured volume and add to it about half its bulk 
of hj'drogen, observing precisely what volume we 
add. In this case the graduated tubular vessel, in 
which the gas is contained, has two platinum wires 
fused into it so as to approacli one another within 
the vessel ; our vessel is then called a Eudiometer. 
An electric spai'k is made to leap across the 
interval between the two wires ; an explosion 
occurs ; part of the hydrogen of tlie mixture com- 
bines with the whole of the oxygen ; presently the 
aqueous vapour formed condenses, and the volume 
of the mixture becomes, at the former tempera- 
ture and pressure, considerably less than it was 
before the explosion. The shrinkage is measured ; 
the gas which has disappeared consisted, for every 
three volumes, of two of hy’drogen and one of 
oxygen. One-third of the shrinkage, therefore, 
represents the amount of oxygen present in the air 
subjected to this process ; and in the case of air 
the balance of the original volume is taken (if the 
air had been freed from moisture and carbonic 
acid) as consisting wholly of nitrogen. In more 
complicated mixtures the explosion-reactions lead 
to more complicated processes and calculations. 
For example, if we have a mixture of hydrogen, 
methane, carbonic oxide, and nitrogen (which cor- 
responds to coal-gas that has been passed through 
potash solution and has stood over strong oil of 
vitriol), we first explode a known volume of the 
mixture with an excess of oxygen. The shrinkage 
is observed, and tlien potash solution is introduced 
in order to remove the carbonic acid formed by the 
combustion of the methane and the carbonic oxide. 
The nitrogen alone now remains, togetlier with 
the excess of oxygen ; and the amount of the 
latter is detemined by another explosion with 
liydrogen, whence the amount of nitrogen may' be 
determined ; and from this we find the volume of 
combustible gas originally present in the mixture, 
in ^ volume originally' used ( A) ; 
(-_) the volume of combustible g.os therein con- 
tained_ (B); (3) the contraction of volume on 
explosion (C) ; and (4) the volume of carbonic acid 
gonei-ated on c.xplosion (D). We also know that 
when hydrogen is exploded with an excess of 
oxygen the combustion of one volume of hydro"en 
causes the condensation of 14 volume of the 
mixture ; that the combustioir of 1 volume of 


' carbonic oxide similarly' causes a shrinkage of 
^ volume, .and the production of 1 volume of 
carbonic acid ; and that the combustion of . 1 
volume of methane (light carbiiretted hydrot'en, 
marsh-gas, CHj) produces a shrinkage of 2*volu1nes 
and the formation of 1 volume of CO^. Hence we 
find that the shrinkage C is made up of the original 
H-volume x 14, phis the CO-volume x 4, phis 
the CH^-volunie x 2 ; and that the carbonic acid 
(= D) IS equal to the CO-volume pins the CHj 
volume; and if we set down these statements 
algebraically, writing w for the original volume of 
nitrogen, x for that of hydrogen, y and z for those 
of carbonic oxide and marsh-gas, we have the 
equations A=:w + x + y + z; B = x + y + z; D 

= y + s; and C = -^ - 1 - g -t z, from which u-, x, 

y, z may' be readily found and thereafter reduced 
to percentages. If any' of these quantities; tc, x, 
y, z, be found equal to 0 (or to a small neg.ative 
quantity), the corresponding gas is not present in 
the mixture. 

The app.aratus made use of varies from a simple 
gi'.'iduated tubular vessel to the more elaborate 
compensating apparatus now in use. The object 
of compensation is to enable the volume of the g.'is 
to be ascertained without 
calculation for correction. 

We may refer by way of 
illustration to the ap- 
paratus of Frankland and ^ 

Ward, which is fully ex- 
plained in Williams’ 

book of Chemical ^lanipii- nlk==3, L 

latim, as well as in Messrs % || I/y W 
Frankland and Ward’s i B D 
memoir in the Quarterly - 

Journal of the Chemical 

Society. We take as an . - , 

exaniple an explosion- . LA 

analysis of atmospheric 1 | 

air. A few (three or four) j V -/n , 

cubic inches of air, freed .Jl CTlA ^ 

from c.arbonic acid, having “ " i 

been intioduced into the N, ' ’ ’ 

tube, I, it is tiansf erred t n ’ 

into F for measurement kJ 

by opening the . cocks, ’ 

I, I', and placing the tube, , 

F,_in connection with the 

exit-pipe, h; the trans- Hit) 

ference can be assisted, 

if necessary', by elevating ■ 

the mercurial trough, C. 

(The part marked h in liilffiE 

the figure is merely the II 1 1' ^ 

tubular well of the mer- k — f') 

curial trough, C.) AVhen M i ~ 

the air, followed by' a few ® 

drops of mercury', has a. a tripod, with levellinf: 
passed completely into F, screws ; bb, a vertical pil- 

tbe cock 7 is shut and f wliicli is attached 

ine COCK, t, IS suut, tma r ^ ^ mercnrial troiiRli, roov- 

tumed, so as to connect F apie by a rack and pinion, 

and H with h. Mercury' aa; DD, a glass cylinder, 

is allowed to flow out ^maf dLne’l& of 4 Nnc\i^^ 

until a V.acnum of two or . contain^ three tnhc.s, F, 
three inches in length is G, H, which cominnnicate 
formed in H, and the qnc another, and with 

metal in F is just below ^'fE. ’tn.c rest of 

one_ of tlie graduated the figure will be sndiciently 
divisions; the cock, A is intelligible fronitbedescrip- 

then reversed, and mer- 
enry very' gradually ad- 
mitted from G, until the highest point in F exactly 
corresponds with one of the divisions upon that 
tube ; we will assume it to be the .sixth division, 
there being ton divisions in all. 'This adjustment 
of mercury, and the snhsequent readings, can he very 


GAS AND GASES 


accurately made bj' means of a small horizontal 
telescope, placed at'a distance of about six feet, and 
sliding on a vertical rod. The height of tlie mer- 
cury in H must noiv be accuratelj' determined ; 
and if from the number thus read oft" the height 
of the sixth division above the zero of tlie scale in 
H is deducted (the scale on H is not marked in 
the figure), the remainder ivill express the true 
volume of the gas, no corrections being required 
for variations of temperature, atmospheric pres- 
sure, tension of aqueous vapour, &c. 

Hydrogen, in the proportion of half the volume of 
the air used, must now be passed into I, and from 
thence into F, when the volume of the mixed gases 
must be again determined as before. An electric 
spark must now be passed through the mixed gases 
in F by means of the platinum wires at m (near 
the top of F). . A slight explosion occurs, after 
which ive observe a considerable contraction in the 
volume of the mixed gases, and one-third of this 
shrinkage represents the volume of oxygen. (For 
other instruments, see Zeitschrift fur analytische 
Chemie, Bd. xxv. p. 467 ; Berliner Chem. Berichtc, 
Bd. XX. p. 2340; Journal fiir Gasbelcuchtwig, 1889, 
p. 3). 

The objection to this kind of gas-analj’sis is its 
comparative slowness. When we wish to control 
the process of coal-gas-making, or the processes of 
combustion or decomposition occurring at various 
levels within a furnace, it is necessai-y to collect 
a series of specimens during the progress of the 
decomposition, but the results of gas-analysis are 
rarely available with useful expedition. Where it 
is sufficient to trace up one .special constituent, 
such as sulphuretted hydrogen in coal-gas or car- 
bonic acid in ventilation-experiments, results of 
considerable value may be attained by passing 
known volumes of the gas through a known quantity 
of a test-liquid, or shaking it up with it, and measur- 
ing by titration the amount of the reagent un- 
attected by the particular constituent of tlie gas ; 
or, more rapidly, by the gradual addition of one to 
the other until the mutual reaction ceases. For 
instance, 100 cubic cm. of crade coal-gas may have 
successive instalments of a dilute solution of iodine 
of known strength brought into contact with it; 
when the reaction ceases the iodine solution ceases 
to be decolorised by the sulphuretted hydrogen, 
and if starch be present a blue tint will be struck. 
This method (Dingier s Polytcclm. Journal, 1888, 
Bd. cclxix. p. 232) enables small quantities of gas 
to be dealt with, and small percentages to be 
estimated ; and to a certain extent successive 
I'eagents may be applied for the estimation of 
different constituents. 

Gas, Lighting and Heating. I. Coal-gas is 
produced by the simple distillation of diy coal. 
Anthracite coal is unsuited for this purpose ; brown 
coal and lignite are unsatisfactoiy : the greatest 
yield of the best gas is obtained from highly bitu- 
minous coals, the disadvantage attendant on the 
use of which is that they are expensive and leave as 
residue an inferior or worthless coke, mainly ash ; 
practically the most useful gas-coal is that which 
will, either alone or mixed with a certain propor- 
tion of bituminous coal, yield a fair quantity of 
good gas and leave good coke in the retorts. The 
veiy highly bituminous coals are only used for niix- 
ing witli ordinary co^l : the ordinaiy bituminous 
or cannel coals are largely used, es])ecially in Scot- 
land, for making richer gas of 23 to 30 candle- 
power ( in standard burners burning 5 cubic feet per 
hour), and are usually mixed vdth ordinary coal with 
tlie view of improving the coke produced. The 
ordinaiy caking coals of the north of England are 
mainly used in England, mi.xed with a proportion 
of cannel or of hi^ily bituminous coal or shale in 
order to improve the gas, which is generally sup- 
215 
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plied with an illuminating power of from 16 to 20 
candles. Tlie gas-coal used on the Continent is inter- 
mediate between caking coal and cherry coal, and 
gives gas of from 12 to 17 candles. By bituminous 
coal is not meant coal which actually contains 
bitumen, but coal which contains carbon and 
hydrogen in a proportion suited to the formation 
of heavy hydrocarbons when the coal is exposed 
to heat : no bitumen can be dissolved by alcoliol 
out of a so-called bituminous coal. The propor- 
tions of hydrogen and oxjgen to the carbon in 
various materials is shown m the following table : 

Carbon, Hydrogen, Oxygen, Hydro, per Oxy. per 
per cent, per cent, per cent. lOO carb. 100 carb. 
EVencli anthracite ) 04 ,.,o « 

(Isfcre) -• 

3-5 o-6 SS 2-8 

6-3 5-7 6-4 6-9 

Wigan c.mnei 79-2 6'1 7'2 7 7 9-1 

Boghead mineral... 63'93 8'86 4'70 13-8 7'4 

Tlie hydrocarbons which enable the gas to give 
a luminous flame depend for their formation upon 
the presence of hydrogen : oxygen, on the otlier 
hand, is detrimental ; it takes up hydrogen to form 
water, and with carbon it forms carbonic acid and 
carbonic oxide. Hence we should expect consider- 
able difierences between the results of distillation of 
these substances. Anthracite gives no useful re- 
sult; Newcastle gas-coal gives, per ton, a little 
over 10,000 cubic feet of gas, of an illuminating 
power ranging between 14 and 20 candles ; Scotch 
cannel, 10,600 feet, of 30 candles ; Scotch Boghead, 
distilled alone, 13,000 feet, of 40 candle, or 15,000 
feet, of 35 candle ; and Australian Boghead, 14,000 
feet, of 50 candle-gas. These are given merelj' as 
typical examples ; the results vaiy greatly accord- 
ing to the temperatures employed and the duration 
of the exposure to heat. Newcastle cannel coal, 
for example, if distilled between 750° and 800° F., 
yields, per ton, 68 gallons of crude oil ( whereof may 
be recovered, paraffin spirit about 2 gallons ; lamp- 
oil, 224 gallons ; heavy oil and paraffin, 24 gallons ), 
1280 lb. of coke, and only 1400 cubic feet of gas; 
whereas, when it is distilled for gas in the usual 
way, it yields, be.sides the coal-g.as, 184 gallons of 
coal-tar (wherefrom 3 pints benzol, 3 pints coal-tar 
naphtha, and 9 gallons of heavy oils, naphthaline, 
&c.), and 1200 lb. coke. Protracted distillation 
at high heats causes the evolution of hydrogen 
rather than of hydrocarbons ; high heats in general 
cause the production of volatile rather than of con- 
densable hydrocarbons, and this results, if not canded 
to excess, in a decided advantage — viz. that the 
gas produced, though of lower quality than the 
smaller quantity produced at low heats, is greatly 
less liable to lose its illuminating power by conden- 
sation and deposition of hydrocarbons on the way 
to the consumer. Very roughly, the candle-power 
is, within a limited range, inversely proportional 
to the number of feet of gas made (at a given 
temperature) from a given quantity of coal. Thus, 
if a ton of coal give 10,000 cubic feet of 15J candle- 
gas, then, if the distillation be protracted so that 
10,500 feet are produced, the candle-power will 
sink to 15. According to Dr Tieftrunk, the per- 
centage composition (in volumes) of the gas which 
comes off in successive hours may be represented 
as follows : 

1st hour. 2d hour, 3d hour. 4th hour. 5th hour, 
hydro-) jo j., ^ 

carbons J 

Marsh-gas S2 72 6S 56 20 

Hydrogen 8'8 16 21*3 CO 

Carbonic oxide . . 3*2 1*9 12'3 11 10 

Xitrogcn 1*3 5*3 1*7 4*7 10 

Relative ^•oluInes 

in successive!- 1 0*GS5 0’3S7 0*105 

hours J 

The distillation is thus after the fourth hour 


1st hour. 

2d hour. 

3d hour. 

4th hour. 

5th hour. 


12 

12 

7 


^ 82 

72 

5S 

56 

20 


8-8 

16 

21*3 

CO 

3*2 

1-9 

12*3 

11 

10 

1*3 

6-3 

1*7 

4*7 

10 

1 1 

O-GSS 

0*387 

0*105 
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pmctically disadvantageous to the illuminating 
power. , „ 

The products of distillation of coal, as usually 
perfonued in gas-works, are veiy numerous. The 
principal of them are mai-sh-gas, hydrogen, carbonic 
oxide, carbonic acid, nitrogen, o.xygen, sulphuretted 
hydrogen, ammonia, hydrocyanic acid, bisulphide 
of caimon, and other organic sulphur compounds ; 
aqueous vapour ; eth5’lene, propylene, butjdene, 
acetylene, ditetrj’l, and allylene; caproyl, capiyl 
and nityl hydrides ; eaproylene, omantbylene ; ben- 
zol, toluol, xylol, cymol ; paraffin, naphthaline, 
anthi-acene, chrysene, pyrene ; acetic acid, carbolic 
acid, cresol, phlorol, rosolic acid ; aniline, pyridine, 
picolin, ami several other nitrogenous alkaloid sub- 
stances ; with some hydrochloric and sulphurous 
acids. These substances have very diflerent vola- 
tilities and solubilities ; a large number of them 
may be separated from the gas by mere cooling, 
and together these form coal-tar, which is a blame 
viscous liquid, sp. gr. 0-9S (from cannel)_to 1T5 
(from ordinary coal), the vield of which is, from 
coal, up to 12 gallons, and from cannel up to 17 
gallons per ton distilled, the average yield being 
scarcely 11 gallons. By careful distillation coal- 
tar yields successively the following products, the 
percentages of which vary widely from the product 
of one gas-work to that of another ; 2-4 per cent, 
of water, ammonia ( which may be extracted from 
the tar by cold water), and volatile hydrocarbon 
vapours; I'o to 16 per cent, of light oils, including 
embolic acid ; 20-35 per cent, of heavy oils ( ereasote 
oils ) ; 10-20 per cent, of anthracene oils, and a 
residue of 28-64 per cent, of pitch. The reason of 
this wide range of variation in the tar lies partly 
in the nature of the coal used, the temperature of 
distillation (tlie liigher the heats the thicker the 
tars), and partly in the mode and temperature of 
condensation. 

After the tar has been mostly deposited the 
gas is washed with water, which is converted into 
ammouiacal liquor, containing ammonia, carbonate 
of ammonium, sulphide of ammonium and some srtl- 
phite, chloride, and sulphoovanide of ammonium, 
and salts of nitrogenous alkaloids. After being 
cooled and washed the gas still contains carbonic 
acid, sulphuretted hj'drogen, some hydrocyanic 
acid, and some bisulphide of carbon, and other 
sulphur compounds. Slaked lime, moistened so 
as to form a porous mass, will absorb the carbonic 
acid and sulphuretted Inffirogen, but not the hydro- 
cyanic acid and bisulphide of caihon so long a-s 
there is free carbonic acid present. Oxide of iron 
absorbs H»S, becoming sulphide; and this, when 
re-exposed to the air, is reoxidised, the oxide being 
regenerated, while free sulphur is formed mixed 
with the oxide ; the oxide may be used over and 
over until the percentage of free sulpliur rises to 
50 or 56, after which the oxide is ‘ spent,’ and is 
transfened for the sake of its sulphur to the manu- 
facturing chemist. Spent oxide also contains a 
valuable product— viz. Prussian blue, or feno- 
cyanide of iron, Fc^Cgu ! this, together with 
sulphocyanide of iron, is formed from the hydro- 
cyanic acid. Further, the free sul])hur in the oxide 
arre.sts bisulphide of carbon and other sulphur com- 
pounds to a barge extent. The regeneration of the 
oxide can be brought about, without raking it out 
irom time to time upon a llaor and turning it over, 
by admitting a percentage, s.ay 2, of air into the 
gas-stroani. The oxygen of the admitted air is 
taken up in continuous regeneration of the purify- 
ing oxide. The disadvantage of this is that the 
rc.5idual nitrogen of the air tells against the illum- 
inating power of the gas ; but recently, since pure 
oxygen has boconie cheap, oxygen gas alone has been 
employed wuth verj- favourable results. One result 
of continuous revn-ication is, that the evil smells 


associated with the opening of purifiei-s have become 
unfamiliar in most works. IVhen continuous re- 
geheration is resorted to, the oxide does not become 
spent until it contains a considerably higher per- 
centage (as much as 75) of sulphur. Iron oxide, 
however, does not remove carbonic acid, and Mr 
R. H. Patterson showed that complete purification 
might be secured by removing ( I ) CO2 , by means 
of lime ( the carbonic acid having a stronger affinity 
for lime than sulphuretted hydrogen has, is retained 
in the first lime purifier, while HoS either passes 
on directly or is driven off by the succeeding CO2 
from any temporary lodgment it may have gained 
ill the first purifier) ; (2) H.>S by a second lime 
purifier, the resulting sulphide of calcium uniting 
with the bisulphide of carbon to form thiocarbonate 
of calcium (CaS-l-CS.,=CaCS3, analogous to car- 
bonate of calcium, CaCOs), or rather a basic com- 
pound CaCS3,CaH202,7H„0, and also with other 
siilphocarbon compounds ; and ( 3 ) if necessary 
any remaining H..S may be taken up by iron 
oxide. In 1S88-89 Mr Valon found that if 0'6 
per cent, of oxygen be added_ to crude gas, and if 
lime be used alone as the purifying agent, there is 
complete and simultaneous removal of the carbonic 
acid, sulphuretted hydrogen, and sulphide of car- 
bon, the sulphur being separated in the free state 
and the gas-lime produced being entirely devoid of 
smell ; while, owing to complete separation of the 
carbonic acid and through not introducing nitrogen, 
the lighting- power of the gas is at least 14 candle 
better than when iron oxide is employed alone. 

The purified gas contains, in percentages by 
volume : 



Lonilon 

London 

Bocheail 


common Gas. 

Cannel Gas. 

G&s. 

He-nw hydrocarbon.s , . , 


13 

24 '5 

Marsli‘tfas 


60 

6S‘4 

Hs'drosen 

.... 40 

277 

10-5 

Carbonic oxuie 

.... 7*5 

6-8 

6*6 

Carbonic acid 

.... 07 

0‘1 


Kitrogen 

.... 0-5 

0’4 


Aqueous vapour 

0 

0 



The illuminating power depends on the ‘heavy 
hj'drocarbons of these benzol is the most effective 
(.3 parts of it being equal to 25 of etliylene), and in 
ordinaiy English gas is present to the amount of 
from 5 to 10 grains per cubic foot, while ethylene 
and propylene are together from four to twelve 
times that quantity. If carbonic acid, sulphuretted 
hydrogen, and nitrogen be absent; the heavier gn.s 
is generally the richer, though a high percentage of 
carbonic oxide may also make a gas heavy. The 
specific gravity of coal-gas is from 04 to 0'55 (air= 
I'OO). There are two rough tests for the value of 
gas : ( 1 ) its durability — i.e. the time taken to bum 
1 cubic foot of gas in a jet of 5 inches high ; this 
ranges from 50' 40" for English caking coal-gas, to 
84' 22" for Boghead gas; (2) the percentage of 
volume which is condensed by chlorine or bromine, 
which attack the heavy hydroearlions. If any 
carbonic acid remain in the gas it will diminish 
the illuminating power about one candle for even' 
1 per cent, of carbonic acid. If gas be mixed with, 
air the illuminating power rapidly falls off : with 1 
per cent, of air, the loss of lighting-power is 6 per 
cent. ; with 2, 11 ; 3, IS ; 4, 26 ; 5, 33 ; 10, 67; 20, 93 per 
cent.; 45, total loss of lightin"-power. Ordinaiy 
gas mixed with more than 4 and less than 12 timc.s 
its bulk of air is explosive ; most so when mi.ved 
with 8 volumes of air — or somewhat more (up 
to 11 volumes) if the gas be richer. Alone, it is not 
explosive. For ascertaining the illuminating power, 
the Bunsen photometer ( the open CO-inch Biinsen- 
Letheby photometer, or the enclosed 100-inch Evans 
photometer) is generally employed. In this, atone 
end of a rod, there is a candle ; at the other end there 
is a gas-burner, and .a meter to measure the supply 
of gas ; the gas-burner and the candle are thus at a 
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fixed distance from one another. Between them 
there moves, sliding on a graduated bar, a disc of 
prepared paper; this is slipped up and down until 
its two sides (or rather the images of its respective 
sides in two little mirrora which travel with it) 
appear equally illuminated. The bar may be 
graduated in one of two ways : ( 1 ) Equal intervals, 
so that the respective distances between the disc 
and the gas-burner and candle may be measured ; 
then the ratio between the intensities is the inverse 
ratio of the squares of the respective distances; 
say, for example, that the respective distances of 
the candle and gas-burner are 20, inches and 80 
inches ; then the gas-burner’s intensity : the candle’s 

■ ■ (^) ■ (^) : 1- (2 ) The bar may be 

so graduated as to anticipate and save tliis calcula- 
tion, on which piinciple the mid-point of the bar 
would be marked 1, and a point one-fifth of the 
bar’s length from either end would be marked 16 ; 
the figures so marked _ show directly the ratios 
sought for. The operation of photometiy is a little 
troublesome (Schedule A, Gas-works Clauses Act, 
1871) ; the pressure of gas must be measured by a 
gauge and regulated by a governor ; the consumpt 
of the candle must be weighed ; the gas used must 
be exactly 5 cubic feet per hour ; the burner is a 
standard Sugg’s London Argand No. 1 for common 
coal-gas, a standard Steatite Batswing burner for 
cannel gas ; the candles are spei-m candles, of six 
to the pound, each burning 120 grains per hour ; 
and the quantity of gas used is to be corrected for 
temperature and barometric pressure. The candle 
is a very unsatisfactory unit of light ; it varies as 
much as 6 per cent., and its colour is not the same 
as that of the gas-flame. Other standards have 
been proposed : of these the principal are the Ger- 
man standard candle = 1‘023 English sperm candle; 
the French Carcel lanrp (648 grains colza-oil per 
hour) = 7'435 English sperm candles; Mr Vernon 


Havcourt’s pentane lamp, air + pentane-vapour, 
4 cubic foot per hour, nearly equal to the English 
standard candle ; Mr Methveirs and Mr Fiddes’s 
standard, in principle a given area of the bright 
part of any gas-flame, this being, singularly, an 
almost uniform standard of illumination ; Herr von 
Hefner-Alteneck’s amyl-acetate lamp, with the 
flame tumed up to a height of 1-6 inch, almost 
exactly an English standard candle. Other photo- 
meters (Elster’s, with movable standard liglit. See.) 
have been proposed. Lowe and Sugg’s jet-photo- 
meter depends on this, that assuming the height of 
the flanie to be kept constant, the lighting-power of 
a jet is inversely proportional to the consumpt — 
or otherwise, that the consumpt being kept con- 
stant, the height of the jet-flame is (lirectly pro- 
portional to the lighting-powei'. In Giroud’s jet- 
photometer the height or the flame at constant 
pressure is taken as the measure of illuminating 
power; when the flame is about 6 inches high, a 
variation of about J inch corresponds to a variation 
of one-candle power, when the whole lighting-power 
is from 10 to 14 candles per 5 cubic feet. 

The apparatus in use within a gas-work for the 
reduction, purification, and supply of coal-gas may 
e briefly described under the following heads : 
(1) The retort-house; (2) ascension and dip pipes ; 
(3) hydraulic main; (4) tar-well; (5) condenser; 
(6) washer; (7)scmbber; (8) exhauster ; (9) puri- 
fiers ; (10) change-valves, connecting pipes, and 
by-passes; (11) station-meter house; (12) gas- 
holder ; ( 13 ) governor. 

The Betoi’t-housc contains the benches or sets of 
retorts in which the coal is distilled. The retorts 
were formerly small, and of cast-iron only ; thej'' are 
now generally larger and of fireclay ; though the use 
of iron is again becoming familiar in cases where the 
last retort or two of a set are more easily heated if 
made of iron than when made of fireclay. Retorts 
are made round, oval, and D-shaped ; the first of 



Ectorts, &c. Tar-well. Condenser. Waslier. Dry-lime Purifier. 

Fig. 1. — Elevation of Gas-works. 


these is the strongest and most durable ; the oval ally used. The Dinsmore retorts are Z-shaped, and 
and the D-shaped are better carbonisers. Clay the tarry products are subjected to continued dis- 
retorts are usually 24 to 3 inches thick, oval, with tillation in the upper bends ; a better yield of gas 
diameters 15 and 21 inches inside, and 9 feet 4 inches is said to be obtained. Five or seven retorts, and 
long ; but ‘ through ’ retorts are often used, cone- sometimes ten or more are built horizontally into 
sponding to two ordinary retorts joined together so each oven ; and all the retorts of one oven are 
as to form one tube, some IS feet long, -with a heated from the same source. This may be a coke 
mouthpiece at each end— a form which is more furnace, in which case some 3J cwt. of coke are 
readily manipulated and more readily kept clear of used in distilling each ton of coal— i.e. about 25 per 
coke-deposit. It has been pointed out that even cent, of the coke made— a proportion which sinks 
these diameters are somewhat too great, and that in large works to 20 or IS per cent.— or tar may be 
the result is better with narrower retorts ; and in used as fuel, eitlier dropped on hot plates or blown 
small works smaller and shorter retorts are gener- in by air or by steam as spray ; or generator 
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furnaces inav be employed in which the fuel is 
fust half-biu‘ned (CO being formed), and the hot 
furnace gases thus produced are burned under the 
retorts ; or regenerative furnaces, in which the 
same tiling is done, but the air which meets the 
funiace gases under the retorts is heated by the 
waste heat, which would otherwise have been 
allowed to escape through the flue after the retorts 
had been heated ; the result being a great economy 
in fuel and in the wear of tlie retorts. The retorts, 
once heated up, are kept continuously at an orange- 
red heat (2000° F.); they are charged with coal 
(2A to 3 cwt. each) ; tlie ciiarge is raked out after 
three or four liours, and a fresh charge is put in ; 
tlie charging and drawing being now often done by 
machinery. The duration of clay retorts depends 
on the treatment they receive ; fifteen to eighteen 
months where directly e-xposed to the fire, or, 
where protected, three or four years, or even 
longer. Every retort is provided witli a month- 
Xiiece, through whicli the charge is imt in and 
extracted, and the door of whicli is piressed home 
by a screw or lever and may or may not be secured 
by cement, according to the construction, while the 
gas is being produced; the gas produced passes 
from the retort by means of a wide vertical asccnd- 
inr/ pijpe (2), a very short horizontal bridgc-inpc 
and a short descending dip-pipe, ivliich dips to 
a very slight extent below the overflow level of 
liquid in tlie hydraulic main (3). This hydraulic 
main is a wide tubular closed reservoir of wrought- 
iron, placed above the retorts ; it has a large 
descending overflow-pipe ; it is first filled with tar- 
water as far as it can be filled ; the products of 
distillation from the retort pass through the 
hydraulic main ; some tar is deposited, some 
watery liquid condensed ; tar accumulates up to 
the overflow level, so that the gas passing through 
is washed in hot tar, and the light-giving con- 
stituents tend to become dissolved out to a large 
extent by the tar, unless the tar be kept sufficiently 
hot or be separately remoi-ed from the hydraulic 
main. Dorni the overflow-pipe run the products 
of distillation which sink into a far-well (4), from 
which they are pumped out from time to time. 
This tar-well_is also used as a general receptacle 
for condensation products deposited by the gas in 
its further course. The gas does not escape by 
this tar-well, for the overflow-pipe dips to an 
adequate depth into the liquid in the well; it 
passes on by a lateral horizontal tube. This device 
is repeated as often as it is necessaiy to withdraw 
condensation-products from the gas-stream. 

The gas goes on to undergo a giudual process of 
cooling (to a temperature not below 55° P.) and 
farther condensation, partly in pipes led round the 
retort-house (in which the tar is largely deposited 
by friction while the gas is still hot), partly in the 
condenser (5). There are several types of con- 
denser : («) a series of vertical iron tubes in which 
the gas altemately ascends and descends, the cool- 
ing being due to the exterior air or to the trickliii" 
of water down the surface of the tube.s ; (b) vertC 
cal iron tubes of large size, concentiically arranged 
in pairs, so that the gas may slowly descend in the 
amnilar space between each tuo tubes, while the 
cooling air ascends the inner tube ; the gas is then 
led up to the top of another annular space, and 
so on (lurkham’s) ; (c) a horizontal spiral; {d) 
arrangements for retarding the sjieed and thus 
enabling the gas, in comparative repose, more 
readily to deposit any jiarticles; - battery con- 
denser; Mohrs condenser, in which the gas is 
f^))med through hollow cones, so as to run slowlv. 
I he liquid deposited is conveved liv an overllow- 
pipe to the tar- well. The cooled g.as i.s then led to 
the jeasher (0), in which it is jiassed in fine streams 
through water, which dissolves ammonia, &c. ; but 


here or farther on, after the scnibber, there , is a 
suction airangement, either a fan, a pump, or a 
steam-jet injector, called the exhauster (8), which 
causes the gas to flow from the retorts through 
the successive pieces of apparatus. The coal being 
thus distilled in a partial vacuum, gas is more 
readily given oft’ by it ; and the gas once formed 
is rapidly removed from the retort and- from the 
decomposing influence of the hot retort-walls, and, 
its xiercentage in hydrocarbons is thus kept as high 
as may be. ■ After the washer comes the so'uhhcr 
(7), in -which the gas is made to ascend a lofty 
column filled with coke or deal boards, down which 
water trickles, or is made to ascend a space filled 
w'ith descending spray. Sometimes tlie gas is 
made, as in Pelouze and Aiidouin’s so-called con- 
denser, to deposit the last traces of tar by impact 
against solia surfaces ; or may be made to run 
with or against a stream of hot tar, and thus to- 
pick up hydrocarbons from the tar. Sometimes 
the functions of washer and scrubber are combined 
in one piece of apparatus ; sometimes a scrubber 
is used alone. The gas next jiasses through the 
purifiers (9), in which it lias to pass slowly up, or 
better down, through an ample extent of thick 
layers of porous lime', or of iron oxide somewhat 
moist and rendered porous by sawdust, chad', -or 
other vehicle, or aided by porous magnesia, or 
through both, or else through washed 'Weldon 
slime. The gas ought, before this stage, _ to be 
free from all impurities, except carbonic acid, sul- 
jihuretted hydrogen, and bisujiflude of carbon, and 
these are removed in the puriliers. Various devices 
have also been introduced for absorbing these 
materials by means of ammonia and hydrocarbons 
separated in the earlier stages (Young, Claus, 
Hills). The British parliamentai-j’ standard of 
purity is that 10 cubic feet of gas shall not stain 
lead paper (absence of sul])huretted' hydrogen); 
that the ammonia in the gas shall not exceed four ■ 
gi-ains per 100 cubic feet; and that the whole 
sulphur in the gas shall not exceed^ twenty-two 
giains per 100 cubic feet. The imrifiers are so 
arranged that while a sufficient large area of pun- 
fying material shall always be encountered by tlie 
gas, one part of the inirifiers after another is 
tliro-wn out of action, and renewal of_ the material 
is thus possible, when required, without inter- 
ruption to the purification. The valves and con- 
necting pipes ( 10) are so arranged as to permit tins 
alteination to be readily eft'eeted : and thronghout 
the range of apiparatus in a gas-work, the pipes arc 
so an-anged as to peimit any single piece of 
ajqiaratus to be cut out of the gas-stream when 
occasion requires. 

The gas goes on from the purifiers to the station- 
meter house, in which there are («) the station- • 
meter, a large ‘wet’ meter for measunn" the 
whole make of purified gas; (d),the exhaust, 
previouslj' referred to; (c) piressure gauge.s, ami 
(d) iiressure-recording instruments ; (c) the station- 
governor, by adjustment of which the pressiire ot 
gas as supplied from the gasholder to the iiiains: 
is to be regulated ; all these items being brought 
together into one place for convenience, the 

E within the works are anaiigcd accordingij. 

r the station-meter the gas goes on to tuo 
gasholder (12), or holdei-s, to be stored ana 


issued as required. The gasholder is mi inverted 

cylindrical vessel of sheet-iron, placed in a tana 
stone, brick, concrete, cast or wrought iron, ’ 
or a combination of these, but generally .•fl, 

stone, lined with Portland cement, or backed ui 
clay puddle, and, where possible, sunk into 1 1 
gi'ound. The tank contains water, jh which i 
cylindrical vessel floats and rises or sinks. JiSy . 
floating holder rises and sinks, it is kept . 

by tall columns which surround it, and guide i 
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motion. On tlie tops of tliese eoinnins are puliej's, 
over which run chains which at one end are con- 
nected to the crown of the gasholder, while at the 
other they hear suspended balance-weights. These 
balance-weights are not quite heavy enough to 
balance the weight of the floating vessel, which 
thus tends to descend and press the gas (contained 
between the water and the crown of the holder) 
out into the mains, and also hack through the 
station-meter ; but they so nearly poise the floating 
holder that the small pressure at which the ga.s is 
delivered through the station-meter is sufficient to 
lift the holder, and thus to enable gas to accumu- 
late in it when there is no outflow through the 
main ; and when there is such an outflow, the gas- 
holder oscillates up and down according to the 
proportion between the gas taken off from the 
mams and that supplied from the retorts. When 
the diameter of a gasholder is proportionately j 
great, it does not need counterbalancing. It is j 
comparativel 3 ' not a hearj' structure, and it con- 
tains, a gas which is lighter than air, so that the 
pressure upon the base, so far as due to the sheet- 
iron holder and its contents, readily comes to be j 
hut little more than that which would have been i 
due to an equivalent quantitj^ of air. Mechanical 
ingenuity has been spent upon framing the holder 
by means of ribs and internal bam, so as to give j 
the maximum strength (freedom from buckling) j 



Fig. 2. — Section of Telescope Gasholder. 

with the least weight ; and upon the construction 
of telescopic holders, in which the holder is con- 
structed in two, three, or four lifts or cjdindere, 
of which only the inner one has a crown. In each 
pair of cylinders the inner one h^ its lower free 
edge turned up, so that when it rises it hooks into 
the down-tiirned upper free edge of the outer cj'lin- 
der, and, as the gasholder goes on filling, lifts the 
outer cylinder from tiie tank, and so, if there be 
more than tivo lifts, for each succeeding cylinder; 
the gas being jirevented from escaping between 
anj' two of these mobile cjdinders hj' the p'ater 
which the inner one lifts from the tank in its 
upturned edge. Recentlj'^ the constniction of the 
gasometer has been managed in siicli a way as to 
dispense witli the columnar guides. Necessarilj”, 
the space within the gasliohler above the tank-water 
is, by means of pipes, placed in coiiimunication both 
witli the station-meter and the inains. The function 
of the gasholders is a most important one ; they 
act as a reservoir and usuallj' are of a capacity suf- 
ficient to contain a twenty-four horn's maximum 
suppty (the quantity used on a midwinter tlaj*); 
and they also equalise the pressure. _ The gas- 
holder is the feature of gas-snpplj- which ensures 


m 



a regular supply at all hours both of day and night ; 
and it is also conducive to economj’^, for a compara- 
tively small plant, kept continuousty working, is 
by its means enabled to meet demands for which, 
if the gas were supplied direct from the retorts, it 
would he quite inadequate. 

Before reaching the mains the pressure of the 
gas is regulated oy the sfniMii-ffovcrnor (13) ; this 
is necessary, because an exce.ssive pressure in the 

mains would 

, result in exces- 
I sive leakage. 

The governor 
has been the 
subject of 
several ingeni- 
ous devices ; the 
object of all is 
the same — viz. 
the automatic 
adjustment of 
resistance, 
wliose amount 
is made to in- 
crease or dimin- 
ish with the 
2 >ressure ; and 
this is accom- 

E lished either p 

y the gas lift- i Hi : i li ' | 

ing to a greater ij i j i| j 

or less degree ; ijl j ij ; 

the floating hell i ii !? ii i 

of a small gas-- gys- 

holder, and (: ji LSL ! 

tliereh}' alter- ' ] |i '"”T I 

ing the position 1';:-:,;:-;*=;::^ 

of a conical or ^ 

parabolic jfliig Pig. 3 —Section of Gas Governor, 
suspended with- 
in the entrance to the main, or in some cases 
( Hunt’s ) by working a tlirottle- valve. 

The gas is convej'ed from the works hj' main- 
pipes or mams, generallj’ of cast-iron, carefully 
jointed ; the jointing is effected either by turn- 
ing and boring so as to make the pipes fit 
easily with a little white and red lead, or 
by using pipes which do not exactly fit, and 
making them do so bj' means of caulking, melted 
lead, india-nihher, or i-ust cement ; in some cases 
the pipes are connected bj' ball-and-socket j'oints, 
and can then he paid out of a boat like a chain ; 
in others, special provision is made for expansion. 
At each lowest point provision is made for taking 
oft' M'ater, as hj' a tramietl drip-well, tJie liquid in 
which can be immped out into a cart and taken to 
the gas-works. When mains supplj^ a district the 
altitudes in which vary considerably, the tendency 
is for tlie local pressures to vary con'espondingty ; 
a difference of 100 feet in level makes a difierence 
of I'o inch of water in a pressure-gauge; and 
therefore it is necessary to use district-governors 
M'liicli control the jiressure in particular districts. 
'I’o the mains are connected hrancli or service jjqxs, 
usually of wronght-iron or lead, in whicli the 
possible deposition of moisture must he provided 
tor, eitlier hj- making the whole service-pipe drain 
into the ma'in, or by fitting up a drip-well at each 
lowest point. 

The gas supplied is measured by meters, of 
which there are two main varieties, the wet 
and the drjr. The wet meter is a device for 
measuring out successive unit.s of volume of gas ; 
the reading will he the same.whcther the gas he 
delivered at low or at high pressures; aud there- 
fore the lower the_ pressure the less the absolute 
quantity of material in g.as measured throurfi a 
wet meter, and vice vcrsCt. In a wet meter tliere 
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is acvUiuler mounted on, an axis; this cylinder is 
liollow, the hollow being divided into four parts or 
chamhere by partitions, the longitudinal houndanes 
of which present the form of an Arcliimedean screw 
or the rifling of a gun ; the gas entere one of these 
spiral chambers at one end ; as the gas is pressed 
in, it displaces water and makes the hollow space 
lighter tlian water ; it thus makes the hollow tend 
to rise, and in that way works the cylinder partly 
round. No gas can pass through the chamber until 
it is completely full. When one chamber has been 
completely filled, two things happen ; the entering 
stream of gas now finds an inlet into the succeed- 
ing chamber ; and, secondly, the gas in tlie fiist 
chamber finds a possible outlet at its opposite end, 
through a slit which now begins to emerge above 
Avater-level. As the cylinder goes on rotating, the 
fiist chamber comes to sink under water ; water 
enters tlie cliamber and gas leaves it ; and so for 
each of tlie four chamhere in succession. The axle, 
thus made to rotate in proportion to the amount of 
gas delivered, works a train of wheelwork which 
by means of pointere shows the number of 10,000’s, 
the number of lOOO’s, and the number of lOO’s of 
culiic feet of gas which have passed through the 
cylinder. The water must be kept at a constant 
level ; it may freeze, for which reason the meter 
sliould be kept in a sufficiently warm place (not 
too warm, else the gas u'ill expand and the liieter 
give too high a reading), or else a non-freezing 
liquid should be used ; and the water damps the 
gas. Mechanical contrivances have been added to 
the wet meter in order to maintain the water-level 
constant; the meter sometimes shuts off the gas 
when the water is too low. Thus there may be an 
automatic addition of water from a subsidiary reser- 
voir, or an automatic maintenance of level bj- a 
hinged float which sinks into the water when liquid 
fails to support it in its uppermost position (as in 
the constant-level inkstands); or, there may be 
(Warner and Cowan) a contrivance for transferring 
the excess of gas delivered at each revolution, when 
the water is too low, back again for measurement. 
■When the meter is driven too fast the record is too 
low ; but backwash in the meter then caiises flicker- 
ing at the jet ; and the general use of metere too 
small for the work which they have to do is con- 
ducive to leakage in the district witliiu which they 
abound, on account of the high pressure necessaiy 
to force gas through them. 

Illy metere are_, in principle, a variety of piston- 
meter ; the fluid is measured bv displacing a piston 
or diaphragm, and thereby ‘filling a measured 
cavity. They consist of two or three separate 
chamhere;. each chamber is divided into two by 
a diaphragm, which may be displaced to one side 
or the other. The gas is admitted to the one side 
of this diaphragm until it is displaced to the full 
extent of its range ; when this occure the gas 
is admitted to its other side, and the gas pre- 
viously admitted is allowed to go on to the burner, 
and so on altemately. The chamhere act alter- 
nately, thus passing the dead-points. The dia- 
phragms are connected with wheelwork which record 
their succe.s.sive oscillations, and represent on the 


must regi.ster not more than 2 per cent, in favour of 
the seller and not more than 3 per cent, in favour of 
the purchaser of gas ; and metere must bear the seal 
oi an inspector appointed under the act. Meters 
ha^ e iccently been introihiced which enable the 


night are registered on difierent dials of the same 
meter.. 


It is of great importance that in the firef 
place gasfittings should be adequate to supply the 
maximum demand for gas ; and in the second' that 
the gas should emerge from each, burner under a 
low pressure. If the gasfittings— pipes, &-c;— be 
inadequate, as they mostly are, full flames cannot 
be produced, and the light is unsatisfactory ; if, on 
the other hand, the full pressure of the ‘mains is 
communicated too directly to the gas-burner.s tliem- 
selves, there is a tendency to flare. . This can be 
mitigated by partially turning off at tlie meter; 
but even then the variable demand may re.snlt in 
variable pressures at the burnere. There' should be 
a governor for each gas-burner, or for each small 
gi-onp of gas-burners ; these are now readily pro- 
curable, and when they are used a full flame is 
obtained which is constantly and steadilv. kept up 
by a comparatively slow supply of gas ; tlie incan- 
descent particles or heavy < heated hydrocarbon 
vapoure upon which luminosity depends are allowed 
to remain as long as possible in the flame, and the 
gas is thoroughly bumetl ; and air is not swirled 
into the interior of the flame by the swift current 
of gas, thus spoiling the luminosity. An ordinary 
burner gives greatly superior results when governed ; 
and of late years, since the electric light has caused 
more attention to be paid to the efficient burning 
of gas, the burners themselves have been greatly im- 
proved ; but burners should always be selected with 
reference to the quality of gas to be used in them. 

The ordinary jatstail burner has long given place 
to the batswing and fishtail burners, the former 
of which are made with a clean slit across the 
head of the burner; the latter have two pas- 
sages converging towards one another, the re.snlt 
bemg that the two streams of gas meet one another 
and spread out into a flat sheet of flame. The 
former use much gas at ordinary pressures, and a 
veiy small pressure (J-inch_of water just below the 
burner) is sufficient to bring out the full lighting- ' 
power. In hollow-top burners the ‘ pressure is • 
relieved by the gas swirling in a cavity below the 
outlet-slit. Bumers of these classes should always 
be selected with steatite tops ; metal buniere soon 
nist and spoil the flame. In Argand buniere tlie 
gas issues through a ring of holes ; the flame is 
tubular, and is surrounded by a chimney ; air 
ascends both inside and outside the tubular flame. 
In Dumas bumers the circle of holes is replaced by 
a circular slit, and a regulator controls the admis- 
sion of air. These various bumers have also been 
collected in groups to fonn the so-called sunlights, 
and so forth ; but the recent remarkable progress 
in gas-lighting has been due to the studj' of the 
mutual actions of flames, and to the use of hot air 
and sometimes hot gas. For example, we have 
concentrie Argand flames (Sugg); porcelain cyhn- 
dere in the axis of an Argand flame to keeji the 
flame from flickering, to kee]i up the heat of the 
flame and also themselves to radiate light when in- 
candescent ; bumers in which gas from a circular 
slit plays on the under surface of a porcelain globe; 
and especially regenerative burnere of_ various 
models, generally with inverted flames, in which 
the heated products of combustion as they ascena 
are made to heat the inconiing air which is on its 
way to feed the'flame. The latest of these models is 
said to give a light exceeding 270 candles for an 
hourly consumpt of 13 cubic feet of gas. The use 
of globes and shades cuts off a good deal of light : 
a clear glass globe cuts oil’ from 9 to 12 per eent. ; 
greiind glass about 40; opal globes about w. 
Globes should never have a lower aperture narroiici 
than 4 or o inches; the ordinarj’ narrow apcrtnie 
makas a strong draught of air,' which niatermji.' 
weakens the brightness of the flame and unslenmes 
it. Other devices have also been adopted for using 
gas for lighting ; the gas is burned with air in a small 
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Bunsen burner, and over the flame is fitted a basket 
of platinum wire (Lewis), or a small hood consisting 
of the oxide of didymium and othem of the alkaline 
earths (Auer von Welshach), which emit a brilliant 
white light on incandescence ; or the ordinary flame 
of gas may be rendered more luminous by passing 
the gas over melted naphthaline, which it takes up 
(Alho-carbon).- 

For heating purposes coal-gas is now largely em- 
ployed : mixecl with air it produces a smokeless 
flame and a higher temperature when burned than 
it does when burned in luminous flames ; and so 
for direct beating the Bunsen burner principle is 
suitable. But gas produces the same quantit 5 ’^ of 
heat, provided that it is completely burned, in 
whatever way it is burned. Convenience, their 
superior cleanliness, may often determine the use 
of Bunsen flames ; but where radiation is expected 
to come into play, the luminous flame is more 
eflectii'e ; hence, for cooking, direct radiation from 
luminous flames is often preferred (see Stoves). 
Coal-gas as a fuel for ordinaiy cooking lias tlie 
advantage of economy, in so far that it can be 
turned off when not wanted, and turned on at 
once ; and it is smokeless if properly burned. Of 
course it ought not to be left unprovided with a 
chimney, any more than a coal fire, for the products 
of combustion would otherwise e.scape into the 
room. Gas is used to an increasing extent for 
ventilation ; a well-arranged system of lamps, 
especially of the regenerative type, will provide the 
motive-power for carrj'ing away their own products 
of combustion and, concurrently, for renewing the 
air of tlie room. Gas is also now largely used for 
G^s-engines (q.v.), which are nowmade upto 100 
l;orse-power. The price of light obtained from 
coal-gas, as compared with the price of other 
illuminants, may be ascertained by finding the cost 
of a cundle-hour — the light of one standard sperm 
candle for one hour — in each case. The following 
table combines the data of Stevenson Macadam, 
Letheby, Thompson, Poris, and others : 

Price per Candle* 
hour, in thousandths 

^ of a penny. 

Edinburgh gas, 28 candle-power, in a 5-foct burner 
(No. 5) ; ligliting effect = 28 candles ; price of gas 

3s. 6d. per tliousand cubic feet 7*5 

Do. in a 4-feet burner (No. 4); lighting effect 

= 20’S candles 8'ff 

Do. 3-feet burner(No. 3); 13*8 candle.? 9'ff 

Do. 2 I. (No. 2); T'S n lO'S 

Do. 1 II (No. l); 3 It'O 

Do. 4 1 . (No. i); 1 210 

Gas at a price equivalent to the Edinburgh price, 

say 2s. for 16-candle gas ; burned in Argands 5'0 

Do. burned in Siemens' precision burner 4-7 

Do. II ‘ Caloric ■ liimp 3'8 

Do. II Schulke’s lamp S-O-ff'O 

Do. II Inverted Siemens, Busclike and 

Wenbam l'9-2'5 

Glasgow gas, .at 2s. 6d., in Lucient lamps 1'45 

Sperm oil, at 2s. per gallon, in Argands 8*7-27*5 

,, 11 in common lamps 55*0 

Paraffin, at Sd. per gallon, in modern lamp.? 5*3-S*9 

Tallow candles, at (kl. per lb 110 

Composite candles, at 8d. 160 

Paraffin candles, at 6d. <5 

IVax candles,- at 25. ii *^64 

Electricity in arc lamps, : 

suming'SOO watts per lion: , . , “ ® 

Electricity in glow lamps, 10 candle-power eaclq 
consuming 64 watts per liour, at 8d. per 1000 watts 32 

The prices in tliis table are subject to correction 
for each locality, because the price of gas varies 
from place to place, as also does the qualit 5 ’. These 
variations are due to differences in the price of coal, 
the cost of the works, and so forth. To give an 
idea of the distribution of the cost of g.as-making, 
tlie London Gas-light and Coke Company’s accounts 
may he referred to. There we find the gross cost of 
manufacture of each 1000 cubic feet of gas sold is 
2*2*531 pence ; the residuals— coke, breeze, tar, and 
ammomacal liquor — return 10 *820d. of this ; so the 


net current cost of manufacture at the works is 
ll*711d. for each 1000 cubic feet ultimately sold ; 
the current cost of distribution is 1 *776d. ; public 
lighting involves an outlay of 0*400d. ; rates and 
taxes come to 2*190d. ; management to 0*S01d. ; 
various charges, including had debts, annuitie.s, 
testing stations, legal expenses, &c., come to 
0-565d.— altogether 17*443d. ; which meter rents 
(0*758) and miscellaneous receipts for work done, 
&c. (0*115), bring down to 16*570d. The average 
price of the gas sold is 30*345d.; the difference, 
13*776d. per thousand on a sale of 9,063,735,000 
cubic feet in six months, conesponds to a gross 
profit of just over 10 per cent, per annum on the 
paid-up capital of £10,289,000. The capital value 
of the works of this company in July 1889 was 
£10,342,000, 11s. 7d. ; that of the South Metropolitan 
Company was £2,690,553, 3s. 6d. ; and that of the 
Commercial Company, £808,398, 4s. Id. 

The risks of gas-lighting are twofold — explosion 
and poisoning. Explosion cannot occur until there 
is about 6*6 per cent, of gas in the air, hut it is 
dangerous to ‘ look for a leak with a light.’ As to 
poisoning, the gas must escape into a room witliout 
being noticed until there is about one-half per 
cent, of carbonic oxide — i.e. from 4 to 12 per 
cent, of coal-gas — in the air of the room, before 
danger to life becomes imniinent ; and tliis per- 
centage is rarely attained bj* ordinary escapes into 
rooms of fair size. Fatal accidents have generally 
happened from escapes into small rooms, and also 
from the travelling of gas from broken main? 
tbrongh earth into an earth-floored house, which, 
being warm, may act as a chimney and dr.aw the 
earth-gases through it in a deodorised condition. 
Tliis last lias occurred more frequently on the Con- 
tinent than in Great Britain. A gas-escape is most 
likely to be serious in its consequences when it 
takes place into the upper part of a room ; the per- 
centage near the ceiling may then come to be much 
greater than it is at first lower down (see Poisons). 

From 1639 onward^ the attention of scientific men 
had repeatedly been turned to ‘ burning springs ’ or 
streams of ‘ inflammable air' issuing from wells and 
mines in the coal districts of England, and com- 
munications on the subject wei*e addressed to the 
Royal Society of London. Some time before 1691, 
the Rev. Dr John Clayton, Dean of Kildare, ad- 
dressed, a letter to the Hon. Robert Boj'le, in which 
he described experiments on the production and 
storage of inflammable gas distilled from coal ; and 
this letter was published in the Roval Society’s 
Transactions for 1739. In 1787 Lorct Dundonald 
made some domestic experiments on lighting by 
coal-gas. In 1792 William Murdoeli Jit up ids 
house and office at Redruth in Cornwall ; in 1798 be 
lit up a part of Boulton & Watt’s mamifactm*^' at 
Soho, Birmingham ; and in 1805, with 1000 burnere, 
the mills of Alessrs Phillips & Lee at Salford. In 

1801 Le Bon lit his bouse with coal-gas, and in 

1802 he proposed to light a part of the city of Paris. 
In 1803 Wintzer or Winsor lectured in London upon 
tlie new light ; be was a sanguine projector, bolding 
forth fantastic hopes, but was instrumental in found- 
ing the Chartered Gas Company which obtained its 
Act of Parliament in 1810. In 1813 he was replaced 
by Mr Samuel Clegg, who had been managing 
Boulton & Watt’s gas-lighting since 1805 in succes- 
sion to Mr Murdoch, and wlio was the inventor of 
the hj’draulic main, the wet meter, and the wet- 
lime purifier. In 1813 Westminster Bridge was 
lighted by gas, and immediately thereafter the 
new method of lighting made'verj* rapid pro- 
gress, not only in London, hut tlirougliout Great 
Britain and other countries ; and in the contest 
for supremacy between coal-gas and oil, wood, and 
peat gas, whicli were at one time somewhat e.xten- 
sively tried, coal-gas took the leading place, to the 
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exclusion of its competitors. In most important 
place.? in the United Kingdom, the gas-works ha''*® 
ueen acquired hy the local authorities on behalf of 
the public, few of the larger gas-works being left in 
tlie hands of gas companies. 

The leading work on coal-gas is that of King, edited by 
Xewbigging, •whose Gas Managers* Handbook is also full 
of valuable detail; IVanklyn’s Gas Enr/incer's Chemical 
il/animf, for chemistry; and for 
and the Gas World Yearly A'. „ 

and Corporations' Accounts. 

II. Oil-gas is prepared from heavy mineral oils 
(sp. gr. =0'9) or paraffins, and from the residues 
from the distillation of these, and in some_ cases 
from spent grease, from suint, &c. In Australia it is 
made from waste mutton fat. One hundred lb. 
of oil yield from 722 to 1092 cubic feet of gas, of 
which one cubic foot per hour yields a light of 10 
to 12 candles. The ‘oil is made to flow in a thin 
steady stream into cast-iron retorts, heated to 
between 900° and 1000° C. ; these retorts are hori- 
zontal or vertical, or are in some cases so areanged 
that gas foimed in one retort or section of a retort 
is further heated in another retort or in .another 
section of the same retort. The condens.ation of 
oil-g,as requires special attention ; oil-gas h.as a 
tendency to carry non-permanent vapoui-s with it, 
and these must be removed. The purification of 
oil-gas necessitates the use of scrubliers, purifiers, 
and so on, as in co.al-gas. In respect of the 
sulphuretted hydrogen it may be incidentally noted 
that Mr Bell has shown that even in refined 
paraffin and_ petroleum oils there is sulphur present 
often far in excess of that contained in an 
equivalent quantity of coal-gas. Oil-gas must be 
burned at a low pressure and in small burners ; the 
standard burner is No. 1 (1 cubic foot per hour). 
Oil-gas is used for lighting railway carnages ; the 
gas, carefully purified, is compressed at 10 atmo- 
spheres’ pressure ; it is then transferred to the reser- 
voirs home by the railway carriage, each of which 
carries, at 6 atmospheres’ pressure, enough g.as for 
33 to 40 hours’ lighting; a regulator governs the 
prespre at the burnere, and each burner, con- 
suming 0777 cubic feet jmr hour, gives 7 candle- 
light. Compressed oil-gas has also been applied to 
the lighting of buoys, and to some extent to steam- 
ship lighting. 

III. Peat-gas and IV. Wood-gas are occasion- 
ally used. \Yood-gas is a by-product in the pre- 
paration of pyroligneous (cnide acetic) acid; its 
lighting-power is about 20 candles ; the yield is 546 
to 642 cubic feet per 1000 lb. of wood ; o'f the crude 
gas, 20 to 25 per cent, consist of carbonic acid. Peat 
jnelds 320 to 500 cubic feet of g<as per 100 lb. ; light- 
ing-iwwer about IS candles ; tlie carbonic acid in 
the cnide gas is about 30 per cent. 

V. Producer Gas. — When a limited stream of air 
is driven through glowing coke, the coke is fii-st 
burned to carhouic acid ; the carbonic acid, as it 
travels through the remainder of tlie brightly glow- 
ing coke, takes up carbon and, for the most part, 
becomes carbonic oxide ; tiie resultant gaseous 
mixture consists of carbonic oxide (about 26 per 
cent.), the nitrogen of the air employed (about 70 
per cent.), and some undccomposed carbonic acid 
(about! per cent.). This mixture is combustible 
with a clo.an flame, and this kind of fuel is now 
largely enqiloyod (generally with utilisation of tlie 
waste lieat to warm the incoming current of air, as 
in tlie so-callpd regener.ative furnaces) for heating 
the retorts in coal-gas-m.aking, in metallurgical 
operations, in glass and potteiy making, and in 
boiler firing. Ihe furnace hearth becomes a clear, 

.V\’ ‘Icoxidising region of intense heat without 
visible flame, llie g.as from tlie producer is ver\' 
iiot ; if it be at once into the funiace, alar"e 

pioportiou of the heat of the coke may be utiliset? j 


if it be allowed to cool, a considerable percentage is 
lost. Tlie usual yield of producer gas is from coal 
(Siemens) about 100,000, from coke about 175,000 
cubic feet per ton ; the lieatin" values .are, for cooled 
gas, respectively 29,700 and 26,900 calories per 
thousand cubic feet, or altogether GO and 68 per 
cent, of those of the respective materi.als employed. 

VI. Producer Water-qas. — ^AVhen mixed .air and 
steam are driven througli glowing coke ( or anthr.a-, 
cite, Dowson ), the air keeps the coke glowing, and, 
as in the previous case, produces carbonic oxide, 
carbonic acid, and nitrogen ; the steam acts on tlie 
glowing coke and produces hydrogen and carbonic 
oxide ; the result is a mixture whose composition 
varies according to the relative quantities of air 
and steam, and according to the temperature in 

I the producer ; as an average it may be said to con- 
sist of 9 per cent, of carbonic acid, 24 of carbonic 

I oxide, 13 of hydrogen, and 54 of nitrogen. If an 

! excess of steam be used, there is more hydrogen, 
more carbonic acid, and less carbonic oxide. Tlie 
usual yield is .about 168,000 cubic feet per ton of 
material ; the heating value is .about 33,500 calories 
per 1000 cubic feet ; altogether about 80 per cent, 
of that of the coke and anthracite employed. This 
process is continuous. 

VII. Water-gas. — In 1793 Lavoisier discovered 
that when steam, unmixed with air, is passed 
tlirougli glowing coke, the coke is oxidiseil; car- 
bonic oxide and hydrogen gas are produced, theo- 
retically pure and in equal volumes ; practically, 
the product contains 3 to 7 per cent, of c.arbonic 
acid, and 4 to 9 of nitrogen. The yield is from 
coke (7,000,000 calories per ton) about 35,000 cubic 
feet, with a heating value of about 75,000. calorics 
per 1000 cubic feet, or on the whole about 40 per 
cent, of the heat-value of the coke ; from coal • 
(7,800,000 calories per ton) about 42,000 cubic feet; 
at 92,000 calories, or about 49 per' cent. In the 
process the steam cools down the glowing coke; 
consequently air must be sent througli tlie coke -at 
intervals (about 4 minutes steam and 10 mipiites . 
air) in order to restore its glow ; and a series of 
producers must be so conjoined as to act alteniately 
witli one another, before the process can result in 
a continuous supply of water-gas. The by-product, 
producer g.as, which niay be produced ifi large 
quantities (110,000 cubic feet, at 26,900_c.alories 
per 1000) by regulating the supjdy of air while 
the coke-glow is being worked up, m.ay be used 
for boilem or for gas-engines. V’lien it is so util- 
ised, the net cost of making . simple water-gas is 
between 5d. and 6d. per 1000 cubic feet, about 6d. 
per 1000 less than coal-gas. . Water-gas gives on 
combustion an e.xtremely high temperature, which 
saves time in furnace woA ; gold, silver, and 


it ; hence for bringing objects such as Falineli- - 
jelnrs combs (a series of rods of magnesia) into 
brilliant luminous incandescence, for welding, or for 
nietalliirgical operations involving high tempera- 
tures, it is very suitable ; and in gas-engines it works 
cleanly. When water-gas is used witli F.ahnehiclm 
combs, the quantity of gas used is (Dr F. Fischer) 
180 litres, or 64 cubic feet per hour, the light being, 
when the burner is new, 22 to 24 candles, and .after 
60 hoiire, reduced to 16. The combs (15s. per hun- 
dred) require renewal after 100 horn's’ use. 
c.arrier of heat, coal-g.as is twice , as eflectivc m 
re.spect ,of qu.antity of' heat; its hc.ating-power is 
about 150,000 calories per 1000 cubic feet, wlucu 
represents about 20 per cent, of the whole heat ot 
the coal distilled, or about 50 2ier cent, after aUo''- 
ing for the heating-power retained in the , coke, 
breeze, and tar ; and this concentration of heating- 
power in smaller bulk m.ay in some cases transtev 
the advantage of cheapness, through smaller cost 
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of distribution, to coal-gas. "Water-gas is much 
used in the United States. It is supplied to houses, 
either pure or 'mixed ■with the coal-gas produced in' 
the manufacture of the coke from wiich the water- 
gas is made, and it is then known as ‘fuel-gas;’ 
but more generally it is carhuretted by being ex- 
posed to a high temperature along with naphtha or 
petroleum vapours, and the resultant mixture is 
employed as illuminating gas. Unfortunately the 
high percentage of carbonic oxide, which is oilour- 
less, has caused the death-roll due to water-gas to 
be a very high one in America. In New York, 
Brooklyn, and Baltimore the average yearly num- 
ber of deaths from gas-poisoning before water-gas 
came in was 1 '2 ; since then it has been 16, even 
though in these towns the gas is provided with a 
heavy carhuretted smell. 

VIII. Natural Gas . — This issues from the earth in 
many places — the immortal fires at Baku (q.v.), for 
example ; gas- wells in other parts of the Caucasus, 
both natural and opened up in the course of boiing 
for oil ; some in China which are said to have been 
utilised ; but principally in North Americfl. At 
Fredonia, New York state, gas escaping from the 
earth has heen used to a small extent since 1821. 
In 1859 boring for oil in Pennsylvania and else- 
where became general ; the gas associated with the 
oil was looked upon as a disadvantage, and w-as 
conveyed to a safe distance and there burned. The 
general utilisation of the gas began in 1872 at 
Fairview, Butler county, Pennsylvania. Many of 
the gas-wells lasted only four or five years ; some 
then sunk are still in action. In 1874 the gat was 
first used in iron-smelting and puddling by Spang, 
Chalfant, & Co., whose example was followed by 
the Pittsburg ironmasters about 1883. One com- 
pany uses a million cubic feet per hour in smelting; 
another uses gas equivalent to 400 tons of coal a 
day ; and to some places the gas is carried 60 or 70 
miles by pipes. Pittsburg happens to lie in the 
centre of a gas area, and the result is, not to speak 
of the financial results, that Pittsburg, formerly 
lying under a continuous black pall of smoke, is 
bright and clear, and peaches now ripen in its 
gardens. Natural gas is also found, mostly by 
boring, in other districts in Pennsylvania, in Ohio, 
Indiana, Kentucky, Illinois, Kansas, Dakota, and 
at Los Angeles in California. The amount of gas 
used in the United States in 1888 was considered 
to have taken the place of 14,163,830 tons of coal 
(valued at $12,543,830); of the total, natural gas 
equal as fuel to 12,543,830 tons of coal was con- 
sumed in Pennsylvania. The North American 
g.as consists mainly of marsh-gas ; sometimes it 
contains nothing else than marsh-gas and a little 
carbonic acid ; sometimes there are l aiious per- 
centages of hydrogen, ethylene, traces of carbonic 
oxide, nitrogen, oxygen, or heavy hydrocarbons. 
The Baku gas contains 3 per cent, of heavy hydro- 
carbons, and is more regularly deficient in hydrogen. 
The American gas is used for all metallurgical 
processes e.xcept the blast-furnace, and it is found 
very convenient for glass-making. _ In some towns 
where luminous natural gas is available, the public 
lighting is carried on, for the sake of economy, 
botli day and night ; in other places the gas is 
carhuretted or used with Fahnehielm's combs. 
In 1889 the supply was said to be showing signs of 
exhaustion ; whatever be its duration it will have 
given an enormous impetus to the practical use 
of gaseous fuel and to smokeless firing. Natural 
gas may possibly underlie the English salt-beds. 

Gascoiglic, SlE "WlLLlAJI, an English judge, 
born perhaps as eaily as 1340, was appointed, on 
the accession of Henry IV., a justice in the Court 
of. Common Pleas, and in November 1400 was 
raised to be- Chief- justice of the King’s Bench. He 
Was evidently a fearless and independent judge, as 
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he refused to obey the king's command to sent- 
ence to death Archbishop Scrope and Mowbray, 
the Earl Marshal, after the northern insurrection 
in 1405 ; maintaining that the former was not sub- 
ject to any civil tiibunal whatever, while the latter 
had the right to be tried by his peers. Nine days 
after the death of Heni-y IV. a successor was 
appointed to his' office, which eft'ectually disposes 
of the ancient fiction that tire young king Heniy 
V. continued him in it, as expressed in splendid 
lines by Shakespeare in the second part of Henry 

IV. (V. ii. 102-121). Gascoigne died in 1419. His 
name will always live in the famous stoiy of his 
encounter with the dissolute j’oung prince Hal. 
Unfortunately it lacks historical support, there 
being no record of the story in the Controlment 
Bolls of the King’s Bench, while Mr H. H. S. 
Croft and Mr F. Solly Flood believe it an anachron- 
ism originating in the misapplication of the entry 
on the Bolls of 33 and 34 Edward I., according to 
which the dissolute young prince, afterwards 
Edward II., had been expelled from the court for 
half a year, for an insult offered to one of his 
father’s ministers. The stoiy, as ascribed to Prince 
Hal, first appears in The Bohc named the Governour 
(Book II. cdiap. vi.) of Sir Thomas Elyot, first 
printed in 1531. The prince, hot with anger at the 
arrest and ariaignment for felony of one of his 
servants, burst into court, and when commanded 
to retire, came furiously up to the bench as if to 
slay or strike the judge, who, without moving, 
committed him to prison. The young prince, at 
once brought to his senses by the calm gravity and 
courage of the judge, submitted ; ancl the king, 
when he heard of it, exclaimed : ‘ 0 merciful God,, 
how much am 1, above all other men, bound to your 
infinite_ goodness ; specially for that ye have given 
me a judge who feareth not to minister justice, 
and also a son who can suffer semblably and obej’ 
justice.’ Hall, actually a contemporaiy of Elyot, 
Las the stoiy also, and after him Holinshed, 
although none of 'the three, like Shakespeare, 
mentions the judge by name. Mr Croft concludes 
that the stoiy may have been transcribed from the 
MS. of some unknown chronicler, most probably a 
monk, who was well content to narrate any story 
to the credit of a judge who had vindicated the 
privileges of the clergy, and of a king like Henry 

V. who had heaped the church with substantial 
benefits. 

See vol. ii. (pp. 60-72) of Mr H. H. S. Croft’s edition 
of Elyot’s Bake named the Governour (2 vols. 1880), and 
chap. iii. of Eev. A. J. Church’s Henry V. (1889). 

Gasconade, a , river of Missouri, winding 
200 miles north-eastward through a hilly and 
picturesque country, till it joins the Missouri 
Biver, 35 miles below Jefferson city. 

Gascony (Lat. Vasconia), an ancient district 
in south-western France, situated between the Bay 
of Biscay, the river Garonne, and the "Western 
Pyrenees, and now included in the departments of 
Landes, Gers, Hautes-Pyrendes, and the southern 
portions of Haute-Garonne, Tarn-et-Garonne, and 
Lot-et-Garonne. Its subdivisions were a number 
of smaller districts, of which the best known 
were Les Landes (chief place, Dax) and Labourd 
(Bayonne). The total area of Gascony is over 
10,000 sq. m. ; its inhabitants, numbering about 
a million, have preserved not only their dialect 
and customs, but even their distinct individuality 
alike in outward aspect and in their good-natured 
temper. The Gascon is little in stature and thin, 
but strong and lithe in frame, with fine eyes and 
high colour. He is ambitious and enterprising, but 
pas.sionate and given to boasting and exaggeration. 
Hence the name Gasconade has gone into litera- 
ture as a synonym for harmle.ss vapouring. The 
Gascons, moreover, are quick-witted, cheerful, and 
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persevering, and make capital soldiers. This is 
especially trne of tlie Gascons in the Gers_ depart- 
ment ; the peasants of the Landes, living in mnd- 
iiuts, are extremely ignorant and rude in their 
manners, but yet are honest and moral. 

Gascony derived its name from the Basques or 
Va.sques, who, driven by tlie Visigotlis from their 
own territories on the southern slope of the Western 
Pyrenees, erossed to the northern side of that 
mountain-range in tlie middle of the 6th century, 
ami settled in the fonner Homan district of Novem- 
popnlana. In 602, after an obstinate resistance, 
the Basques were forced to submit to the Franks. 
They now passed under the sovereignty of the 
dukes of Aquitauia (q.v.), who for a time were in- 
dependent of the eroM-n, but were afterwards con- 
quered by King Pepin, and later by Charlemagne. 
Subsequently Gascony became incorporated with 
Aquitaine, and shared its fortunes. 

See Monlezun, Hhloirc tic la Gascorinc (6 vols. Audi, 
18iC-50) ; Cdi.'ic-Moiicaut, LittSrature popnlaire tic la 
Gaxcoc/ne (P.iris, 18G8); and J. F. Blad6, Contes popttlaires 
de la Oetscurjne (3 vols. Paris, 1886 j. 

Gas-engine. Gas-engines are heat-engines of 
a type in which the fuel is combustible gas, whieh 
is burned within the engine itself. In all heat- 
engines there is a working substance, which is 
alternately heated and cooled, and does work by 
alternate expansion and contraction of its volume, 
thereby converting into niechanical form a portion 
of the energy which is communicated to it as heat. 
In most heat-engines the combustion of the fuel 
which supplies heat to the working substance goes 
on outside of the vessels within which the working 
substance is contained •• the steam-engine is a char- 
acteristic example of this class. Gas-engines, on 
the other hand, belong to tlie internal combustion 
class ; the irorldng substance is made up of the fuel 
itself — before and after combustion — along with a 
certain quantity of diluting air. Internal com- 
bustion engines have the enormous advantage that 
there is no lieating surface of metal through which 
the heat must jiass on its way to the working sub- 
stance. The existence of a heating surface in the 
external combustion engine imposes practically a 
somewhat low limit upon the highest temperature 
to which the working substance may be raised. In 
gas-engines a far higher temperature is practicable, 
and the result is that it becomes possible to convert 
a larger fraction of the heat into work. The theory 
of Thermodynamics (q.v.) shows that even the most 
ellicient conceivable heat-engine can convert into 
work no more than a certain fraction of the heat 
supplied to it— a fraction which is increased by 
increasing the range through which the tempera- 
ture of the working substance is caused to vary. 
This range is much greater in the gas-engine than 
in the steam-engine, and the ideal efficienev— that 
IS to .say, the fraction of the heat convertible into 
work— is consequently greater. In practice, although 
the gas-engine as yet falls short of its ideal effici- 
ency to a much greater e.xtent than does the steam- 
engine, it is actually the more efficient of the two. 
A pound of fuel converted into gas and used in 
a modcrii gas-engine give.s a better return in 
mechanical work than if it were burned in the 
furnace of a steam-engine of the most economical 
type. For .small powei-s the g.a.s-engine lias the 
gieat pr.actiMl ment, as compared with the steam- 
engine, of dispensing with the attendance which a 
boifci and furnace woulcl require. This considera- 
tion lias iiiade it in many thousands of cases an 
economical motor ei'en when the gas it uses is of 
the comparatively costly kind supplied for illum- 
inating purpose.-i. 

From the year 1823 onwards .a number of pro- 
posals were made by Brown, Wright, Barnett, and 


lers for the construction of enrines towork.by 
l explosive combustion of gas. Although in some 


others 

the explosive comousiion oi gas. Aituougti in some 
instances these inventions anticipated later success- 
ful engines, and although the details were often care- 
fully elaborated, no practical success was attained 

till 1860, when an efl'ective gas-engine was brought 

into public use by M. Lenoir. . , 

Lenoir’s engine resembled in appearance a single- 
cylinder horizontal steam-engine. As the piston 
advanced it drew in an explosive mixture of, gas 
and air. About mid-stroke this was ignited hy an 
electric spark, and for the remainder of the stroke 
work was done through the pressure of the hot 
products of the explosion. During the back-stroke 
these products were expelled to rthe atmosphere, 
while on the other side of the piston a fresh ex- 
plosive mixture was being taken in and exploded at 
mid-stroke as before. To keep the cylinder cool 
enough to admit of lubrication it was surrounded 
by an external casing within which cold water was 
caused to circulate. This water-jacket has con- 
tinued to be a' feature of nearlj'.all modern gas- 
engines. An indicator-diagram from Lenoir’s engine 
is shown in fig. 1. From A to.B the gas and air are 



Indicator-diagram of Lenoir’s Engine. 


being sucked in. The rapid rise of pressure from B 
to C is due to the ignition of the mixture. After C 
the hot products of combustion go on expanding to 
the end of the strokcj D, and the pressure diniinislies 
although (as recent investigations have shown) the 
process of combustion is to some e.xtent continued 
into this stage. The back-stroke, DA, expels the 
burned gases at atmospheric pressure. _ 

Lenoir’s engine used about 95 cubic feet of gas 
per horse-power per hour, which is about five times 
the quantity required by the best gas-engines of 
the present d.ay. Its poor economy was plainly, 
due to the small amount of expansion wliich the 
hot gases underwent after the explosion. Another 
drawback was that the average pressure upon the 
piston was so low as to make the engine bulky 
in proportion to -the work performed by it. 
These defects are remedied in modern gas-engines 
bv compressing the mixture before it is ex- 
ploded, so that a greater range . of expansion is 
required to rmluce the burned gases to the arino- 
siiheric pressure at which they are expelled. 'This 
secures greater efficiency, while at the same time 
the higher mean efl’ectii'e pressure of the work- 
ing substance permits an engiiie of a given size 
to have more power. Compre.'^sion of tlie ex- 
plosive mixture had been proposed by Barnett as 
early as 1838, and was a feature in several later 
patents ; but its advantages were first procticafiv 
realised in the well-known and highly successful 
engine of Otto, which dates from 1876. _ , 

Nine years earlier (in 1867) a gas-engine had 
been commercially introduced by Otto in conjunc- 
tion with Laiigon which, althougli iiow obsolete, 
deserves mention both on account of' the succc-ss 
which it achieved and the peculiarity of its actum. 
The Otto and Laiigen engine was of the free-piston 
type (originally proposed hy Bairanti and Jlattcueci 
in 1857). There was no compression of the ex- 
plosive mixture ; it was taken in duriii'' the earij 
part of the up-stroke of a piston which rose m a 
vertical cylinder. Then the mixture was 
by being brought into momentaiy contact witn a 
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flame through tlie action of a special slide-valve. 
Under the impulse of the e.vplosion the' piston rose 
•with gi-eat velocity to the toi) of its stroke, being 
free to rise without doing work on the engine shaft. | 
The burned gases then cooled, and their pressure | 
fell below that of the atmosphere. The iiiston was 
therefore urged down by the pressure of the, air, 
and in coming down it was automatically put into 
gear with the shaft, and so did work, the products 
of combustion being expelled during the last part 
of the down-stroke. The engine was excessively 
noisy, but it took less than half the amount of gas 
that had been taken bj' Lenoir. 

Otto’s invention of 1876 again halved the 
consumption of gas, and quicklj' raised the gas- 
engine to the position of a commercially important 
motor. Its success may be judged from the fact 
that in 1889 there were some thirty tliousand 
engines of this type in use, of sizes which give 
from 100 hoi-se-power down to a fraction of 1 
horse-power. In the Otto engine the cjdinder is 
generally horizontal and single-acting, with a trunk 
piston, and it takes two revolutions of the crank- 
shaft to complete a cycle of operations. During the 
first forward stroke gas and air are drawn in, in the 
pi'oportion proper to form an explosive mixture. 
During the firet backward stroke the mi.xture is 
compressed into a large clearance space behind the 
piston. "When the next forward stroke is about to 
begin, the compresseil mixture is ignited, and work 
is (lone by the heated gases during the second for- 
ward stroke. The second baclrward stroke com- 
pletes the cycle by causing the burned gases to be 
expelled into an exhaust-pipe leading to the outer 
air. The clearance space is, however, left full of 
burned gases,' and tliis portion of the previous cliarge 
is allowed to mix with the fresh air and gas which 
is drawn in during the first forward stiolve of the 
next cycle. Since only one of the four strokes 
which are required to complete a cycle is eftective 
in doing work, a massive fly-wheel, running fast, is 
used to furnish a large magazine of energy, a,nd in 
cases where exceptional uniformity" of speed is im- 
portant — as, for instance, in electric lighting— it is 
usual to have two heavy fly-wheels. A centrifugal 
governor controls the engine by cutting oft" the 
supply of gas when the speed exceeds a prescribed 
linnt. The cylinder is kept moderately cool by the 
circulation of cold water in a water-jacket; and 
the usual means of igniting the charge is a slide- 
valve, the construction of which is described below. 

The general .wpearanoe of an Otto engine, as 
made by Messrs Crossley Brothers, is too well known 
to need an extended description. It resembles 
a single-cylinder horizontal steam-engine, heavily 
built and mounted on a somewhat high bed-plate. 
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Pig. 2 . — Section through Cylinder of Otto's Engine. 

In the smallest forms a vertical arrangement of 
the cylinder is adopted, and for the largest 
j)owei-s a pair of horizontal cylinders are set side 
oy side. Fig. 2 shows some of the principal 


details by a horizontal section through the cylinder. 
The piston, P, appears in tlie figure at the back 
end of its stroke, and the space A is the clear- 
ance. Its volume is usually from two to three 
fifths of the volume swept through by the piston. 
BB_B is the u-ater-jacket. C is the exhaust-valve, 
which is opened by the action of a revolving cam 
during the second back-stroke of the cycle. The 
slide-valve, D, is made to slide backwards and for- 
wards across the back end of the cylinder by means 
of a connecting-rod driven by a short crank on the 
lay-shaft, E, which is driven by bevel or screw 
gear from the main shaft, so that it turns once for 
two revolutions of the main shaft. This valve 
sei-ves to admit gas and air, and also to carry an 
igniting flame to the mixture after compression in 
tlie cylinder. An igniting jet is kept burning at F, 
behind the valve. In the valve there is a small 
chamber, G, supplied with gas, and as this passes 
the jet it ignites and continues burning until by 
the further movement of the valve the chamber, G, 
communicates with the cylinder through the open- 
ing H, bv which time the back of the chamber is 
closed. In a number of recent Otto engines the 
ignition of the mixture is brought about in adifi'er- 
ent'way. There is a short tube closed at one end 
and communicating at the other with the cylinder, 
through a valve. The tube is kept red-hot by a 
Bunsen-flame playing round it, and at the proper 
moment a portion of the charge within the cylinder 
is allowed access to the red-hot tube through the 
valve. 

___Flg. 3 is a copy of an indicator-diagram from an 
Otto engine. All is the first stroke of the cycle. 



Fig. 3.— Indicator-diagram of Otto’s Engine. 

and corresponds to the taking in of gas and air at 
a pressure sensibly the same as that of the atmo- 
spiiere. BC is the compression stroke. At C igni- 
tion takes 2 )lace and raises the jiressure quickly to 
D. CDEB is the effective forward stroke, and the 
exhaust-valve is opened for the escape of the waste 
gases near the end of this stroke at E. The 
expulsion of the gases goes on from B as the piston 
moves back to A, and this conqiletes the cycle. 

There are now a number of other successful gas- 
engines whicli more or less resemble Otto’s. In 
Clerk’s engine a similar cycle is performed, except 
that tiiere is an exjilosion at each fonvard stroke. 
The waste gases e.scaiie through exhaust-piorts near 
the front end of the cylinder, which are uncovered 
by the advance of the piston, and a displacer C 3 -Iin- 
dm- or pumj) immediatel.v forces in a fresh mixture, 
which is compressed during the return stroke. In 
Andrew’s (the Stockport) engine, and in Robson’s 
(made bj- blessrs Tangj-e), an impulse in eveiy 
revolution is secured b_v compressing the explosive 
mixture in a pump, which in some cases is supplied 
bj' using tlie front end of the working cylinder itself 
for this purpose. In the ‘ Griffin ’ engine ( Messi-s 
Dick, Kerr, & Co. ) exjilosion occurs at both ends of 
the cj'linder, but onlj’ at every third stroke : the 
cj’cle' includes the drawing in and rejecting of a 
‘scavenger’ charge of air, as well as the dmwin" 
in and compres.sion of the explosive mixture and 
the rejection of the burned gases. A recent engine 
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possBssing much originality is Atkinson Sj the dis- 
tinctive features of which are shown in fig. 4. Hsre 
the piston acts on tlie crank-shaft not directly but 
throu^ii a toggle-joint, which has the effect of coni- 
pelling the piston to make four single strokes for 




Fig. 4. — Atkinson’s Gas-engine. 

one revolution of the shaft. The four strokes are 
of different lengths. In the first forward stroke the 
piston starts from the back end of the cylinder and 
draws in gas and air. Returning it makes a shorter 
stroke, compressing the mixture into a space not 
swept through. Then the mixture is fired, .and 
work is done during another and considerably 
longer forward stroke, and finally the cycle is com- 
pleted bj’' a return stroke, which is long enough to 
completely expel the burned gases. Tlie mixture is 
ignited by means of a red-hot tube, but in this case 
there is no valve to control the time of firing ; it is 
deteri.-ined siniplj' bj^ the compression of the explo- 
sive mixture against a cushion of waste gas in the 
top of the tube. _ Fig. 5 is .an indic.ator-diagram from 
Atkinson’s enrine. AB is the admission stroke. 
From B to C the exnlosive mixture is compressed; 
at C it is fired, and the effective working stroke, 
ODE, begins. Its length is more than twice that of 



Fig. 5. — Indicator-di,agram of Atkinson’s Engine. 

the compression stroke. In the long return stroke, 
EA, the products of combustion are wholly expelled^ 
except for a small quantity contained in the clear- 
ance space, which is no greater than the clear.anco 
necessarily left behind any piston. Tliis complete 
(or, to be more exact, ne.arty complete) expulsion 
of tlie burned gases is a good feature in Atkinson’s 
cjcle, but the most distinctive merit is tlie relatively 
long working stroke, which secures much expansion, 
so th.at the gases do not escape until their pressure 
halls to .a value not greatly exceeding that of the 
atmosphere, and at the same time makes tlie 
expansion occur miickly, giving the hot gases com- 
nanativclj' little tinie to part with their heat to the 
lining of the cylinder. 

Mes.si-s Cros.sley have lately introduced a modified 
torm of Otto engine, with two equal cylinders, the 


pistons of which make their strokes simultaneouslv. 
The mixture is compressed, exploded, and expanded 
first behind one piston; then the products of com- 
bustion .are .allowed to pass to the front end of bofli' 
cylinders, driving h.ack both pistons, and under- 
going further expansion. Slean- 
while the other cylinder has taken 
in a fresh charge, whicli is now 
compressed behind its piston, and 
is exploded when the next toward 
stroke, begins. 

During, the explosion in a g.as- ' 
engine cylinder the highest v.alue of 
the pressure is usually from 180 to 
200 lb. per square iiicli, and the 
highest temperature is .about 3000° 
F. The process of explosion is by 
no means instantaneous. After 
ignition the pressure find tempeia- 
ture rise with great rapidity, as the 
indicator-diagrams (figs. 3 and 5) 
show, hut comhnstion is not com- 
plete when the highest point in the 
diagram has been reached. Only 
about 60 per cent, of the whole heat 
whicli the combustion of tlie g.as 
should yield is developed up fo that 
point. During the subsequent ex- 
pansion a slow proce,?s of continued, 
comhnstion goes on, in whicli a 
considerable part of the remaining 
40 per cent, is set free ; hut even when the con- 
tents of the cylinder escape to the exhaust the 
process is generally still incomplete. The after- 
uuniing, as it is called, wlncli occure during 
expansion, after the point of highest pressure 
has been passed, has the effect of keeping the 
pressure of tlie expanding gas from falling so. 
fast as it otherwise would fall. But for this the 
expansion curve on the indicator-diagi-aiii would 
fall reiy rapidlj’-, owing to the cooling of the gases 
througl'i their contact with the cylinder w.alls. 
During expansion the gases are parting with nnicli 
heat to the walls, hut the after-huming supplies 
ne.arly enough additional lieat to make good this 
loss — sometimes, indeed, more than enough— and 
the result is that the fomi of the expansion emve 
does not differ very materially from that of ,.an 
adiabatic line. The experiments of Mr Diigald 
Clerk, who has taken much pains to investigate 
this action, show that the time-rate of the explo- 
sion depends greatly on the richness of the explosive 
mixture. "When the mixture -is much diluted the 
process is so slow that the point of highest pressure ■ 
is not reached until far on in the stroke. 

Though the maximum temperature within tlie 
cylinder is materially reduced by this want of per- 
fect suddenness in the comhnstion of the gas, it is 
still so high that in engines of even vei-)’ niodei-atc 
size a water-jacket is essential. The actual maxi- 
mum temperature of the gases is in fact higher than 
the melting-point of cast-iron, wliile the temperature 
of the metal has to he kept low enough not to buiii 
oil. Tlie water-jacket involves an ininiense wasteoi 
heat. In the most favourable cases it absorbs 27 per 
cent, of the whole heat which would he produced la 
complete comhnstion of tlie gaseous iiiixturc, ami 
more generally the amount it absorbs ranges from 
40 to 50 per cent. Tlie hast existing gns-engmes 

succeed in converting into work .about 22 per cent. 

of the whole potential energy of the fuel ; oi r*'® 
remaining 78 per cent, a half or more generally g'oc’ 
to heat the water which cii-culates in the jacket, a 
the remainder is rejected in the exhaust, J’-'r • 
through incoiirplete combustion, hut mainly ^ 
form of actual heat, on account of the liigh " 
per.atiire at wliicli tlie waste gases esc.ape- _ a 
tempts have been made to save a jiart of this i 
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by the application to gas-engines of the regenera- 
tive principle which has done so much to promote 
economy of heat in metallurgical operations. It 
was proposed by Siemens to use a separate com- 
bustion chamber, which, being distinct from the 
working cylinder, might be kept always hot, and 
to pass the out"oing gases through a regenerator, 
which would take up their heat and give it back to 
the incoming air. kluch the same end was aimed 
at by Pleeming Jenkin, who tried to adapt the 
regenerative engine of Stirling (see Aie-engine) 
to serve for the internal combustion of gas. These 
attempts have hitherto failed, and the gas-engine 
still falls far short of the limit of thermodynamic 
efficiency which its high range of temperature 
shows it to be theoretically capable of. The 
greatest ideal efficiency of any heat-engine is 


measured by the fraction 


where is the 


highest (absolute) temperature at which it can 
receive heat, and to is the lowest (absolute) tem- 
perature at which it can reject heat. The highest 
temperature in the combustion is, as we have seen, 
about 3000° F., and the lower limit of the range 
is the atmospheric temperature, or say 60° F. 
Substituting these values in the formula, we have 
O'So as the highest ideal efficiency ; in otlier words, 
it should be, from the thermodynamic point of view, 
tlieoretically possible to convert 85 per cent, of the 
heat-energy of the gas into work. The greatest 
efficiency hitherto realised is about 0‘22, or little 
more than one-fourth of the ideal efficiency. It 
must not be supposed that under any imaginable 
practical conditions it could be possible to reach 
the ideal limit, but- it may be confidently expected 
that the gas-engine of the future will approach it 
much more closely than does the gas-engine of to- 
day. The comparison serves to show how much 
room there is for invention in the direction of 
obviating what is essentially preventable loss. 

It is instructive in this connection to compare 
the efficiency of gas-engines with that of steam- 
engines. Ill a large steam-engine the efficiency is 
about 0T5 ; in other words, the engine converts 
into work only some 15 per cent, of the heat-energy 
supplied to the steam, and the figure would be 
greatly less if one stated it as a fraction of the 
whole heat of combustion of the fuel. In steam- 
engines small enough to be fairly comparable with 
actual gas-engines, the efficiency is rarely more, 
and generally a good deal less, than OT. Con- 
sidered as a thermodynamic machine, the gas- 
engine, imperfect as it admittedly is, is already 
not far from twice' as efficient as the steam-engine. 
It is in fact the most efficient heat-engine we 
possess. 

Experiments show that the consuniption of gas 
in practice in a small gas-engine (indicating 10 
horee-power or more) may, in favourable cases, be 
less than 20 cubic feet per hour per indicated 
horse-power, including the gas which is consumed 
in maintaining the igniting flame. Of the indi- 
cated hoi'se-power about 85 per cent, is available 
for doing mechanical work outside of the engine 
itself. The cost of the fuel is necessarily high so 
long as the gas supplied to the engine is the puri- 
fied coal-gas used for lighting. Thus, with gas cost- 
ing 3s. per 1000 cubic feet, the supply required for, 
each indicated horse-power per hour will cost about 
three-farthings, whereas the coal bill of a steam- 
engine for each horse-power hour need not exceed 
a fifth of a penny, and may be even less. In such 
cases the advantage of the gas-engine lies in its 
compactness and convenience, jn the saving of 
cliarges for attendance, and in the _ ease and 
economy with which it can be applied to do 
intermittent work. Economy in the cost of fuel 
may, however, be secured by supiiljring the engine 


with a cheaper kind of gas, a gas suitable for heat- 
ing though not suitable for illumination. The late 
Sir William Siemens pointed out that a compara- 
tively cheap gas of the kind required might be got 
by separating successive stages in the distillation of 
coal, and urged the desirability of supplying towns 
with such a gas for heat and jiower through mains 
distinct from those already in use. A public 
of water-gas has also been proposed. 
Another cheap gas which has been very success- 
fully used in gas-engines is the gas produced by 
Mr Emei-son Ilowson’s process of blowing a mix- 
ture of air and steam through a bed of red-hot 
anthracite or coke. The product contains 22J per 
cent, of hydrogen and the same quantity of car- 
bonic o.xicle, mixed with much nitrogen and a 
small quantity of carbonic acid, and is said to 
cost about 2Jd. per 1000 cubic feet. The engine 
requires about four times as much of it as it would 
require of illuminating coal-gas. When Dowson 
gas is used, the consuniption of fuel in supplying a 
gas-engine is found to be not more than li lb. of 
coke or anthracite per hoi-se-power per hour — a 
result that compares most favourably with the 4 or 
5 lb. usually bunied in a steam-engine of correspond- 
ing size. Even tJie best large steam-engines do 
not achieve so great an economy of fuel. 

A notice of gas-engines would be incomplete 
without a reference to oil-engines, using petroleum 
as fuel, which is vaporised and tlien e.xjuoded along 
until air. In Priestman’s engine the petroleum, 
Avhich is a safe oil with a flashing-point higher than 
75° F., is injected in the form of spray, by a jet of 
compressed air, into a chamber which is heated by 
means of a jacket through which the hot gases of 
the exhaust pass. There the spray is raised to a 
temperature of about 300°, and is completely 
vaporised. From the hot chamber the vapour is 
di-awn, along with more air, into the working 
cylinder, where the cj’cle of operations is essen- 
tially the same as in Otto’s engine. In the most 
recent forms of this very promising motor, only IJ 
lb. of oil is burned per brake horse-power per hour. 

References. — D. Clerk, The Gas-engine (1886); W. 
MacGregor, Gas-engines (1885) ; Papers by D. Clerk 
‘ On the Theory of the Gas-engine ’ and ‘ On the Explo- 
sion of Homogeneous Gaseous Mixtures,’ Min. Proc. Inst. 
C.E. (1882 and 1886) ; Ayrton and Perry, Phil. Mag. 
(1884) ; Brooks and Steward, Van Nostrand’s Engineering 
Mag. (1883); Slade, Jour. Franklin Inst. (1886); Lec- 
ture hy P. Jenkin on ‘Gas-engines,’ Inst. Civ. Eng. 

( 1884 ) ; Eeport to the Society of Arts on Trials of Motors 
for Electric Lighting (1889). 

Gaskell, Mes, an eminent English novelist, 
was born at Cheyne Row, Chelsea, 29th Sratember 
1810. Her maiden name was Elizabeth Cleghorn 
Stevenson, and her father was in succession teacher, 
preacher, farmer, boarding-house keeper, writer, 
and Keeper of the Records to the Treasury. She 
Avas brought up by an aunt at Knutsford — the 
Cranford rvliich she was yet to describe Avith such 
truthful patience — and gi eiv up a girl of singular 
SAveetness of disposition and of great beautj'. She 
AA'as carefully educated, and married in 1832 
William Gashell (1805-84), a Unitarian minister in 
Manchester. Here she studied Avorking men and 
AA’omen from the life, and devoted her days and 
nights to teaching them and relieving their distress. 
In 1848 she priblished anonymously her Mary 
Barton, AA’hich at once arrested public attention. 
It Avas folloAved by The Moorland Cottage (1850), 
Cranford (1853), Math (1853), North and South 
{1855), Bound the Sofa [1858), Bight at Last (1860), 
Sylvia’s Lovers (1863), Cousin Phillis (1865), and 
I'Vives and Daughters ( 1865), a series of novels that 
have permanently enriched English literature, and 
almost lifted their authoress into a rank represented 
! alone by Jane Austen, Charlotte Bronte, and 
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George Eliot. Mre Gaskell liad some measui-e of 
almost all the gifts of the great novelist— deep and 
genuine pathos, a singularly genial and truthtul 
humour, a graceful and unforced style, power 
of description, dramatic faculty on occasion, and 
sympathetic insight into character; while she 
wrote of nothing that she did not know and 
understand— indeed many passages are close 


because they flowed so freely from her heart, and 
because their purpose was so truly and so much her- 
self. Mrs Gaskell died suddenly of heart-disease at 
Holybourne, Alton, in Hampshire, 12th November 
1805, and was fittingly buried at Knutsford. Be- 
sides her novels she wote The Life of Charlotte 
Bronte ( 1857), which will remain one of the master- 
pieces of English biography. Mart/ Bartoti was 
received as a revelation of the habits, thoughts, 
privations, and struggles of the industrial poor, as 
these are to he found in such a social beehive as 
jManchester, and has had in its kind many imitatoi-s, 
but not an eoual. 

Gasometer. See Gas. 

Gasiinriii, Valisrie Boissier, Cojitesse de, 
was bom at Geneva in 1813, and married Count 
Agenor de Gasparin (1810-71), a zealous advocate 
of religious liberty. She hereelf became distin- 
"uished among the defenders of the Eeformed 
Communion ; withal, she has exposed what she' 
deems the religious and social e.xtravaganee of 
certain sects. Two of her works obtained the 
Montyon prize at the Academie Francaise : Le 
Mariuge an point de vuo Chrdticn, and II y a \ 
dcs Paiivres d Paris ct aillcurs. Among her 
other publications are Voyage dans le Midi par 
nne ignorante, Aliens faire Fortune d Paris, Un 
Liore pour Ics Femmes Marines, Liscz ct Jugcz 
(Strictures on the ‘Salv.ation Army’), and Lcs 
Horizons Proehaincs. Several of her books have 
been translated into English. 

Gnsltd, a peninsula in the east of Quebec pro- 
vince, comprising the counties of Gaspe and Bona- 
venture, projects into the Gulf of St Lawrence, 
between the estuary of that name on the north and 
the Bay of Chaleurs on the south. It has an area of 
nearly 8000 sq. m. , and about 35,000 inhabitants, the 
; greater number engaged in the important fisheries, 

: which, with the export of lumber, form the staple 
; business of the country.— GASPfi Basix, where 
; Cartier landed in 1531 (see Canada ), is a port of 
entry in Gaspe Baj', now the seat of e.xtensive 
fisheries. Bop. 720. 

; Gjissciidi, or Gassexd, Pierre, French 
' philosopher and niathem.atician, was bora 22d 
I January 1592, at Champtercier, a village of Pro- 
\ vence. His unusual powers of mind showed theni- 
I selves_ at an early age. Having resolved upon .an 
. ecclesiastic.al career, he studied, and afterwards 
taught, philosophy at Aix. But, catching the in- 
fection of empirical methods of study, he revolted 
from the predominant scholastic pliilosopliy, and 
. began to subject it to a critical scrutiny. At the 
same time he bent his energies upon physics and 
Mtronomy. The results of liis examination of the 
) Aristotelian system and method.-> appeared at 
I Grenoble in Bxcrcitationes jtaradoxicce adver- 
! siis Aristotclcos, in which he utters an emphatic 
I jwotet .against accepting the Aristotelian dicta as 
linal in all matter.s of philosophy, and esjiecially of 
physics. In the same year he was .appointed prtvot 
of the cathcdnal at Digne, an office which enabled 
liim to pursue inthout distraction his researches in 
astronomy nud other natural sciences. From IG-^S 
he spent .sever.al years travelling through Holland, 
Flanders, and l<r,ancc, until in IWu he was 


appointed professor of Mathematics in the Colldge 
Royal de France, at Paris, where he died, 14th 
October 1655, Duiang his stay in' the Low 
Countries he controverted (1631) the mystical 
opinions of Robert Fludd, and wrote a treatise 
on parhelia, besides other astronomical papers. 
Eleven years later he proceeded also to criticise 
adveiselj' the new system of philosophy jiromiil- 
gated by Descartes, in a work entitled Objcdioncs 
ad BIcditationcs Cartesii. AVhilst at P.aris Gassendi 
wrote his principal philosophical ivorks, De Vita 
E/ncuri (Vail ) ; a commentary on Diogenes Laer- 
tius’ tenth book, De Vita, hloribns, et Placitis 
Epieuri (1649); and in the same 5 'ear the Rtjn- 
tagma Philosophicc Epicurccc, which contains a 
complete view of the system of Epiemns. But, 
whilst thus going back to the ancients in his philo- 
sophy, Gassendi marched in the v.an of the moderns 
in natural and physical science. Kepler and Galileo 
were numbered amongst his friends. His Institntio 
Astronomica ( 1647 ) is a clear and connected repre- 
sentation of the state of the science in his own 
day ; in his Tychonis Braluci, Nicolai Copcrnici, 
Gcorgii Pucrbachii, ct Joannis Begiomontani Vitm 
(Paris, 1654) he gives not only a masterly .account 
of the lives of these men, but likewise a complete 
history of astronom 5 ' down to his own time. His 
collected works were published b}’' Montraort and 
Sorbibre (6 vols. Lyons, 1658), and by Avenani 
(6 vols. Flor. 1728). 

Gassnci", Johann Josei>h, exorcist, was born 
28th August 1727, near Pludenz, in the 'V'orarlberg, 
and became Catholic priest at Klosterle, jn the 
diocese of Coire. He uegan to cure the sick by 
driving out the demons that possessed then; by 
means of exorcism and prayer. In 1774 he received 
the sanction of the Bishop of Ratisbon ; and by the 
mere word of command, Ccssct (‘Give over!), he' 
cured the lame or blind, but especially those 
afflicted witli convulsions and epilepsy, ^yllo were 
all supposed to be possessed by the devil. Ulti- 
m.ately he Avas found to be an impostor; the .arch- 
bishops of Prague and Salzburg issued pastorals 
against his imposture, and the imperial authorities 
compelled the Bishop of Ratisbon to dismiss him. 
But he died, M.arch 1779, in possession of the 
Avealthy deanery of Benndorf. 

Gas-tar. See Coal-tar, G-As, Aniline, Dye- 
ing, &c. 

Gnstcill, a rom.antic i-alley in the south of the 
Austrian duchy of Salzburg, 28 miles long, Avith a 
number of small villages. The chief of these, 
M’ildbad-Gastein, is a A-ery famous ivatering^place, 
and AA'as a favourite resort of the Emperor M illiain 
I. of Germany. Some 5000 guests visit the place 
in summer to drink the Avatere of its seven Av.anii 
springs. Here, on 14th August 1865, a convention 
Avas signed betAveen Austria and Prussia, Avbieb, 
by a partition of Sleswick and Holstein, for a short 
period prei-ented the rupture betiveen the rival 
poweiAS. Pop), of the v.alley, about 4000. See Ai ■ 
Fraser Rae's Austrian Health Besorts (1888). 

Gasteropoda (Gr., ‘belly-footed’), a laige 
cl.ass of molluscs, including snails, .slugs, buckles, 
Avhelks, coAvries, limpets, and the like. Along 
AA'ith the cuttle-fishes or Cephalopods, and the vet 
more closely allied ‘ butterfly-snails ’ or Pterppous, 
the Gasteropods are contrasted Avifh the biimlves 
or Lamellibrnnchs by tlie more or le.'s prominent 
deA-elopment of the head -region, and by the pres- 
ence of a rasjiing ribbon or tongue on the floor ot 
the iiioiith. 

General Characters. — In addition to the develop- 
ment of head and rasping tongue, the Gasternjiods 
are characterised by the nature of the ‘foot or 
nnisciilar ventral surface. Except in snme fonns 
adapted for free-swimming, the ‘foot’ is simple, 
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median, and sole-like. It is the surface on which 
the animal crawls, and is often divided into 
anterior, median, and posterior regions. The 
wealth" of modification included in the class is so 
gi-eat that no other general charactere can he 
given. 

General Survey. — (A) The simplest Gasteropods, 
such as the common Chiton, are symmetrical, not 



Fig. 1. — Part of the Kasper of the Snail (from Howes). 

lop-sided like the higher forms. They have the 
mouth at one end of the long axis of tlie body, the 
anus at the other ; the gills, kidneys, genital 
ducts, and circulatoiy organs are paired ; there 
are two pairs (pedal and visceral) of nerve cords 
running parallel to one another along the hody, 
and the ganglia are slightly developed. Of all 
molluscs these simplest Gasteropods are probably 
nearest the hypothetical worm-like ancestor. In 
one order (Chitons, q.v.) there are eight shells, one 
behind the other like segments ; in the two other 
orders (Neomenire .and Chffitoderma) the shell is 
represented only hy calcareous plates and spines in 
the skin. These three ordei'S form the sub-class 
Isopleura, in contrast to all the others which are 
unsymmetrical— the Anisopleura. 

(B) The latter are grouped first of all according 
, to the state of the loop formed by the viscersd 
nerves. ( 1 ) In one series the visceral nerve-loop is 
implicated and twisted in the torsion of the asym- 
metrical hody, 
and furthermore 

*'1'® se.xes are 

^ separate. These 
,■0 are known as 

. '■ '■ S t lepton eura 

'C • -y ■■ (,‘ loop- nerved ’), 

. . _ ... — V liiniietsl Patella), 

V ' ear-shells (Hali- 

G A Otis), pond-snail 

p.,.-” (Paludina), cow- 

cl V ries (Cyprma), 

,, cone-shells 

■ , (Conus), buckies 

Showing respiratory siplion,o;he.nd with cTlnppin,,,,,! or,f| 
teiiacles, c, and eyes, d; foot, 6 , with I h>uccinuin ), ana 

I*! _J i . — - T. ho Ti'oo-cwiin. 


shelMid or operculuin, e. iree-SWlin- 

ming Heteropods. 

This division" includes what are often called Proso- 
branchs, and the numerous genera are further 
arranged according to the charactei-s of the gills, 
kidneys, and foot. (2) In another series the vis- 
ceral loop is not twisted, and is often veiy short ; 
the shell is light and often lost in the adult ; and 
the animals are hermaphrodite. They are known 
as Euthyneura (‘straight-nerved’), and include two 
sets — Opisthobranchs and Pulmonates. Among 
Opisthobranchs some retain the usual mantle-fold 
and have a delicate shell — e.g. Bulla and Aplysia, 
while othei-s (known as bTudibranchs ) have their 
mantle atrophied and no shell — e.g. Doris and Eolls. 
Lastly there are the Pulnionates, where gills are 
replaced bj^ an air-breathiiig mantle-cavity, as in 
snails (e.g. Helix), slugs (e.g. Arion), water-snails 
(e.g. Lymnaius). 

Sfoclc of Life. — Though the number of terrestrial 
Gasteropods, breathing the air directly by means 
of a pulmonary chamber, is very large — over 6000 


living species— those living in water are greatly in 
the majority, including over 10,000 forms, mostly 
marine. Of these, some 9000 or so belong to the 
Prosobranchs or Streptoneura, a relatively small 
minority being Opisfliobranchs and Nudihr.anchs. 
The Heteropods and some Opisthobranchs enjoy a 
free-swimming pelagic life, but most marine forms 
frequent the coasts either on the shores or along 
the bottom. Deep-sea Gasteropods are compara- 
tively few. Tlie locomotion ettected by the con- 
tractions of the muscular ‘ foot ’ is in almost all 
cases very leisurely, 
and the average tend- 
ency is towards slug- 
gishness. As to diet, 
the greatest variety 
obtains ; most Proso- 

branchs with a re- j[ ' y R 

spiratoiy siplion and 
a corresponding notch 

in the shell are car- |^\ 

nivorous, and so are 

the active Hetero- Fig. 3. 

pods; most of tlie Young Pond Snaii (Li/nmceiis) 

rest are vegetarian (from Howes). 

in diet. Numerous 

genem, both marine and terrestrial, are very indis- 
criminate in their feeding ; others are as markedly 
.specialists, keeping almost exclusivelj' to some 
one vegetable or animal diet. Some marine 
snails partial to Echinoderms have got over the 
digestive difficulty presented by the calcareous 
character of the skins of their victims by a secre- 
tion of free sulphuric acid from the mouth. This 
acid changes the carbonate of lime into sulphate, 
which is brittle and readily pulverised by the rasp- ' 
ing tongue.' A few are parasitic — e.g. Eulinia, 
Stylifer, and the very degenerate Entoconcha 
miretbilis, all occurring in or on Holothiirians. 

Distribution . — A feiv Gasteropods occur in strata 
as far back as the Cambrian, from which remote 
period the.y have continued with a steady increase. 
Almost all the Palceozoic genera are now extinct, 
and during these ages the sjiihon-possessing forms 
seem to have been almost, if not altogether, unre- 
presented. A host of new Gasteropods appeared 
in the Jurassic period, and many of the modern 
Laniilies have their origin in Cretaceous times. 
Numerous as the fossil forms 
are, the number of types wholly 
extinct is comparatively small ; 
both as regards persistence of 
types and increase of numbers, 
the Gasteropods are a peculiarly 


the Gasteropods are a peculiarly i 

successful class. 

Life-hcstory.—Tihii eggs of 
Gasteropods are usually small, 
and are surrounded with albu- 
men, the surface of which he- 
conies firm, while in the com- 
moil snail (Helix) and some 
other-s there is an egg-shell of 
lime. The eggs not unfre- HMKjfey 
quently develop into embryos 
within the parent, but in most 
cases they are laid, either singly 
or in masses, and often within f 

cocoons. Few objects are more L 

familiar on the seashore than Section of Tnton-sheU 
the clustered egg-cases of the (after Owen) : 
whelk, which together form a ’ 

ball often about the size of 
an orange. Inside each of the mimeroiis egg-eases 
are many embryos, but onl.y a few reach maturity, 
the others serving as food material, an infantile 
cannibalism or straggle for existence not uncom- 
mon in the class. As to the actual develop- 
ment and the larval fomis, reference must be made 
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to the articles on Molluscs anil on Ejibeyology ; 
hut it inav he noted that the ovum divides more 
or less une<tually, according to the amount of yolk, 
that fi gastnila-stage occurs as usual, and that this 
is succeeded in typical cases, first hy a ‘Trocho- 
sphere’ and afterwards hy a ‘"i^eliger’ larva (see 
Molluscs). 

General Interest .— voracious animals, furnished 
with powerful rasping organs, many Gasteropods 
play an important part in the straggle for existence 
among marine organisms, while otlier tenestrial 
forms are most destructive devastator of vegetable 
and flowering plants. The manner in which num- 
erous plants are saved from the ravages of snails, 
hy tlieir chemical and phj'sical character, is an 
interesting subject of investigation recently worked 
out hy Professor E. Stahl. Erom very early times, 
various Gasteropods, such as wlielks, have been 
utilised for liuman consumption and also as bait, 
while yet more frequently the shells, often so beau- 
tiful in form and colour, have been used for the 
decoration of the peron and the dwelling, for the 
basis of cameos, as domestic utensils, or even as 
weapons, and in many other ways. _ From the 
mucous glands of the roof of the gilbcavity in 
the genera Purpura and Mure.v, there e.xudes the 
famous secretion, at firt colourless, but afterwawls 
becoming purple or violet, which furnished the 
ancient Tyrian dye. 

See Chitok, LnfPET, Mollusc, Nodibbanoh, Snail, 
"Whelk, and articles dealing with various Gasteropods 
above mentioned. Also the zoological text-books of 
Claus, Gegenbaur, Huxley, &c. ; Hatchett Jackson’s ed. of 
EoUeston’s Forms of Animal Life (Oxford, 1888); Kefer- 
stein’s ‘Mollusca,’ in Bronn’s Thierreioh (1862-GG); E. 
Bay Lankester, article ‘MoUusoa,’ Encij. Brit. (vol. xvi. 
1883); "Woodward, Manual of Mollusca (3d ed. 1875). 

Gustou de Foix. See Foix. 

Gnstrfca, Gastrula. See Ejibeyology. 
Gastralgia. See Cardialgia. 

Gastric Fever. See Typhoid Fever. 

• Gastric Juice. See Digestion. 

Gastritis. See Stojiach (Diseases of). 

Gastrocllie'lia. a genus of boring bivalves, 
not far removed from Teredo and Pholas, hut type 
of a distinct family, Gastrochamidie, which also 
includes the remarkable Aspergillum (q.v.) and 
Clavagella jq.v.). The original shell has the two 
valyes typical of Lamellibranchs ; but these are 
delicate, and become suiTounded by a secondaiw 
tubular shell lining the cavity which the mollusc 
bores in limestone, coral, other shells, &c. G. 

vwdioUna, a 

rare British 
aOWp'.y mollusc, com- 

mon in the 
SnS it ~ Meditenunean, 

makes holes 
two 

i’^'^bes deep and 
half an inch in 
vir » ‘''‘tineter. It 

sometimesbores 
right' through 
Gastroclia-na Modiolinn : oyster into 

<(, one of the tulies Iiroken open, showing the ground 

the \-aivc3. below, and 

, makes for itself, 

plus little stones and particles of debris, a llask- 
MiapiHl case, with its neck fixed in the oyster-shell. 
Ihe tulies of some of the tropical species — e.g. G. 
dnra, from the Indian Ocean, which live in sand 
are veiy curious. 

Gastro'stoiuy (Gr. gastd-, ‘the bellv or 
stomach; and stoma, ‘mouth’), an operation 
performed for the relief of stricture of the "ullet to 


save the patient from the imminent risk of starv.i. 
tion by introducing, food directly into the stomach 
through an e.xternal opening. The well-known c-Tse 
of Alexis St Martin, a Canadian, in whom in conse- 
quence of a gunshot wound there was a fistulous 
opening into the interior of his stomach, tlie success 
ot operations for the removal of foreign bodies from 
the stomach, and numerous experiments on the 
lower animals, led to this attempt to save life ; and 
when it is not delaj'ed too long it has proved suc- 
cessful in a fair proportion of cases. 

Gastro'tomy (Gr. gastcr and tome, ‘an in- 
cision’), an incision into the cavity of the Abdomen 
(q.v.) generally for the purpose of removing some 
diseased texture or foreign body. The term has 
also been applied to Cmsarean Operation (q.v.). 

Gataker, Thomas, English divine, was bora 
in London in 1674, and educated at St John’s 
College, Cambridge. In ' succession preacher at 
Lincoln’s Inn, rector of Kotherhithe, and member 
of the Assembly of Divines at "Westminster, he 
opposed the imposition of the Covenant, and was 
one of the forty-seven London clergj’inen wlio con- 
demned the trial of Charles I. He died in 1054. 
His works include Of the Nature and Use of Lots 
(1616); and Cinmis, sive Adversaria Miscellanea 
(1651). 

Gatcllina, a town of Kussia, 30 miles by rail 
SStV. of St Peteisburg. It has some manufactures 
of porcelain, and several barracks, but is especially 
worthy of mention for its roj’al palace, siiiTOundecl 
by one of the finest -pleasure-gardens in Europe, 
which was the favourite summer seat of the Emperor 
Paul I., and the winter residence— practically, 
owing to precautions against Nihilists, tlie prison— 
of Alexander III, Pop. (1880) 10,063. 

Gates. Horatio, an American f;eneral, was ■ 
born at Maldon, in Essex, England, in 1728. He 
entered the English army, served in America, where 
he was major under Braddock, and with difficulty 
escaped in the defeat in which that officer was 
slain. On the peace of 1763 he purchased an estate 
in Virginia, where he resided until the war of inde- 
pendence. In this straggle he sided with his ado])- 
tive country, and in' 1775 was’ made adjutant- 
general, with the rank of brigadier, receiving in 
1776 command of the army whicli had just retreated 
from Canada. In August 1777 he superseded 
Schuyler in command of the northenn department; 
and, principallj' as the result of his predecessors 
able manoeuvres, he was enabled to defeat and com- 
pel the surrender of the British army at Saratoga 
in October (see Edrgoyne). This success gained 
him a great reputation, which probably is account- 
able for his endeavour to supplant AVashingtqn in 
the chief command of the ai-my; but this failing, 
he retired to his estate until 1780, when lie jvm 
called to the command of the army of the South, 
and in the unfortunate defeat near Camden, in 
South Carolina, lost the laurels ho had prenouslv 
won. He was supei-seded, and w.as not acquitted of 
blame by court-martial until 1782. He then rotireu 
to Virginia till 1790, when he emancipated all ni.| 
slaves, and settled in New York. There he died 
on April 10, 1806. 

Gatcslicacl, a town in England, on t)ic 
northern verge of the coiintj' of Durham, and on 
the south bank of the river Tyne. Governed lor 
centuries by a chief bailiff appointed by the pniice- 
bishop of tfie palatinate, aided hy popularly elected 
burgesses, Gateshead was enfranchised firet as a 
parliamentary borough in 1832, and secondly n.'j a 
municipal borough in 1835, whilst in 1888 it >*■ 
came a county borough. Its population has gro'in 
from 15,177 in 1831 to 25,508 in 1851, G5,8ay in 
1881, and 74,789 in 1889. Thus tliere is o'>u 
urban conimunitv along the main Hue betiieen 
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London and Edinburgh -which exceeds Gateshead 
■ in population ; and tlie exception is the city of 
Newcastle-upon-Tyne, -which is situated directly 
opposite Gateshead on the Northumberland or 
northern hank of the river. The two towns are 
intimately connected : a splendid suspension bridge 
(1871 ) joins them at Redheugh ; Stephenson’s cele- 
brated High Level ( 1849 ) connects them by both road 
and rail ; and a swing- bridge (1876), which opens to 
allow the jrassage of ships, connects the quayside 
of Newcastle -with the principal thoroughfare of 
Gateshead. This close association of' the two 
communities is not felt to be of advantage to the 
Durham borough, because the city on the North- 
umberland side of the Tyne levies under ancient 
charter local dues on all the river trade, which 
hoth towns promote, though the emoluments 
derived therefrom belong e.xclusively to Newcastle. 
The older portions of Gateshead have not during 
recent years been much improved. Many of the 
old stone buildings have been allowed to fall into 
considerable decay. Westward and southward ex- 
tension and improvement are continuous, and the 
suburbs show many fine villas. The town com- 
munity is for the greater part industrial. Engine- 
works, iron-shipyards, electric cable, hempen and 
wire rope manufactories, chemical works, cement- 
works, glass-works, and iron-works fumish employ- 
ment to a large proportion of the inhabitante. 
The only philanthropic institutions in the town 
which do not owe their existence to modem 
public spirit are the grammar-school (1700) and 
the King James Hospital ( 1611 ) for poor brethren. 

Numerous institutions depend for their support 
on voluntary contributions and on grants from local 
rates. These include successful boys’ and girls’ 
higli schools, excellent swimming-baths, a useful 
dispensary, a hospital for the isolated treatment 
of infectious disease, a literary and scientific 
institute, a scliool of art, &c. Public libi-aries 
(circulating and reference) were inaugxirated in 
1886, wliich are free to all burgesses. Under the 
management of an energetic school-board formed 
in 1872, two higher-grade and thirtj'-six elenient- 
ary schools were opened, in which 20,683 children 
were in July 1889 receiving instruction. The 
town-hall and free librai-j' are among the archi- 
tectural ornaments of the borough. A public 
park at Saltwell, opened in 1874, is also the 
property of the ratepayere. Besides other places 
■of worship belonging to the various denominations, 
there are ten churches of the English establish- 
ment, including the venerable St Mai-y’s, -\yhich 
in 1080 was the scene of the murder of Bishop 
Walcher by an English mob. Among places of 
interest in Gateshead are the site of tlie fire and 
explosion of 1854, which cost fifty lives, and 
destroyed a million pounds’ worth of property ; 
the extensive locomotive works of the North- 
Eastern Railway Company, the finest in the north 
of England ; alleged traces of the ancient Roman 
headway or gate's head, from which the name of 
the town is said to be derived ; the undoubted 
residence in the Hillgate district, dui-ing the writ- 
ing of the immortal Bohiiison Crusoe, of Daniel 
Defoe ; and the works at which large portions of 
the first Atlantic cable were manufactured. The 
quarries from which the world-famous Newcastle 
grindstones are obtained are also worked within 
the precincts of Gateshead, at Gateshead Fell. 
Gateshead continues to be represented, as in 1832, 
by one member in the House of Commons. For 
parliamentary and municipal purposes alike, the 
county boroiigh is divided into ten wards. Its 
governing body consists of a mayor, ten aldermen, 
and thirtj' councillors. See Richard Welford’s 
History of Ncivcastlc and Gateshead (2 vols. 
1884-85). 
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Gate-\vay, the passage or opening in which a 
gate or large door is hung. This maybe either 
an open way with side pillars or a covered way 
vaulted or roofed over. The gateway, being a most 
important point in all fortified places, is usually 
protected by various devices. It is flanked by 
towere with loopholes, from which assailants 
may be attacked, and is frequently overhung by 
a machicolated battlement, from which missiles of 
eveiy description may be poured upon the be.siegere. 
In the middle ages gateways were also fortified 
with one portcullis or more, and had frequently 
an outer work or barbican in front of the gate 
defended with drawbridges. City gates, and gates 
of large castles, have in all ages been the subjects 
of great care in construction ; and when from some 
cause, such as the cessation of constant fighting, 
or a change in the mode of warfare, gateways have 
lost their importance in a military point of view 
they have maintained their position as important 
architectural works, and although no longer forti- 
fied have become ornamental. In very ancient times 
we read of the ‘ gate ’ as the most prominent 
part of a city, -ivhere proclamations were made, 
and where the kings administered justice. The 
Greek and Roman gates were frequently of great 
magnificence. The propvlrea at Athens is a 
beautiful example, and tlie triumphal arclies of 
the Romans are the ornamental oflspring of 
their city gates. At Autun in France two Roman 
gateways, and at Trfeves in Germany one, still 
exist, and formed the models on which early 
medieval gateways were designed. Most of the 
English towns have lost their walls and city 
gates; but a few, such as York and Chester, still 
retain them, and give us an idea of the buildings 
which foimerly existed, but which now remain 
only in the name of the streets where they once 
stood. English castles retain more of their ancient 
gateways, and from these we may imagine tlie 
frowning aspect every town presented during tlie 
middle ages. Abbeys, colleges, and eveiy class 
of buildings were shut in and defended by similar 
barriers ; many of these still exist in Oxford and 
Cambridge, and the abbey gates of Cauterbuiy 
and Bury St Edmunds are well-known specimens 
of monastic gateways. The feeling of personal 
freedom, whicli is so strong in England, must 
no doubt have tended gi-eatly to hasten the demoli- 
tion of these marks of feudalism ; but in many 
parts of the Continent we still find these barriers 
Kept up. 

. Gath, one of the five chief cities of the Philis- 
tines, was situated on the frontiers of Judah, and 
was in consequence a place of much importance 
in the wars between the Philistines and the 
Israelites. The famous giant, Goliath, who was 
slain by the youthful David, was a native. St 
Jerome describes it in his time as ‘ a very large 
village.’ Its site is probably the Blanche Giiarde 
of the Crusaders, who built a castle here to com- 
mand the Philistine plain. 

. Gatineau, a river of Quebec, in Canada, has 
its origin in a chain of hakes lying immediately 
north of 48° N. lat., and, after a SSW. couree 
estimated at 400 miles, entere the Ottawa River, 
about a mile below Ottawa city. 

Gatling, Rich.a.rd Jordan, bom in 1818, in 
Hertford countjq North Carolina, studied medicine 
but never practised, and is known for inventions 
as various as machines for sowing cotton and rice 
and for dressing hemp, a steam-plough, and the 
famous Gatling gun (1861-62), a revolving battery 
gun, usually having ten parallel bairels, and firing 
in some cases as many as 1200 shots a minute. See 
Machine Guns. 

Gatscliiiia. See 6.\tchina. 
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Catty, ItlARGARET. See EwiXG. 

Gan, a Gevraan word meaning, in a general 
way, district, but applied specially to a political 
diwion of ancient Germany, having relation to 
the arrangements for war and the administration 
of justice. Tlie division into such districts was 
in force under the Franks in the 7th centurj' ; and 
at the head of the gau was the CTaf (see Count). 
As the grafdoms became more and more hereditarj', 
the gau, as a political division, fell into disuse 
(about the 12th century), and only in the names 
of some places — ^Rheingau, Breisgau, Aargau, &c. 
— do the trfices of it remain. See Hundred, 
Feudalism, Village Communitv. 

GailcliOS are the herdsmen of the gi-eat plains 
of the Argentine Kepublic and Uruguay, where 
they live in rude huts M-ith scanty furniture, 
and are chiefly employed in driving, catching, 
and slaughtering cattle. They are mostly _ of 
mi-ved Spanisli and Indian descent, sparely built, 
and of great strength and endurance ; they are 
most expert horsemen, and use the Lasso (q.v.) 
and Bolas (q.v.) until marvellous skill. Their 
dress consists of a rough jacket and trousers, 
over which a woollen . jtoncho falls, heavj- top- 
boots, and a wide-brimmed hat. Cheerful and 
hospitable, they are violent and vindictive when 
enraged, and are much given to drink and gam- 
bling. Inured to hardship and fatigue, they nave 
played an important pait. in the revolutions of 
South America. 

Gaudeailins, tke beginning of a famous 
German students’^ song in dog-Latin rhymes, of 
which the first line is Gaudeamus iqitiir juvenes 
dim svmm (‘Let us tlierefore rejoice wliile we 
are young’). It was first printed, in a somewhat 
coarser form than the present, and with Latin and 
German verees alternating, in 1770 ; and follows 
rather closely the thought and expression of an 
ancient Latin hymn of the year 12G7. See 
Schwetsohke, Zw'Gcschichtcdcs Gnurfcnmns ( Halle, 
1877). 

Gandcn, John. See Eikon Basilike. 

Gaiige« or Gage, an apparatus for measuring 
any special force or dimension ; thus we have 
prcssurc-gaiige, luind-gaugc (see Anemometer), 
Jtavi-gangc (q.v.), wire-gauge, button-gauge, Ac. 
The simplpt fomi of gauge of dimension is the 
common wire-muge, by which the diameter of wire 
is measured. It is simply an oblong plate of steel, 
with notches of difl’erent ividths cut upon the edge; 
these are numbered, and the size of the wire is de- 
termined by trying it in the different notches until 
the one is found which it exactly fits. The thick- 
ness of sheet-metal is tried by the same gauge. 
Tliere is a great want of uniformity in these gauges — 
the Birmingliam gauge for iron-w'ire, sheet-iron, and 
steel differing from that used for brass, silver, gold, 
&c. ; and these again from the Lancashire gauges. 
It has been proposed, in order to obtain uniformity, 
and to enable definite de.scriptions and orders to 
be given with accuracy and certainty, that, instead 
of the arbitrary numbers of varying signification 
now in use, decimal parts of an inch, tenths, lum- 
dredths, thousandths, or still smaller fractions, if 
necessary, be used, and that these be used for all 
diamctere and thickne.sses, such as ivires, sheet- 
metals, buttons, watch-glnsscs, Ac. ; but such a 
.^le.has not yet come into general use. The 
Birmingham wire-gauge has, however, been widely 
adopted. The gauge commonly used for buttons 
and such like larger diameters is a rule with a 
gioove cut lengthwise down the middle. Another 
metal rule, ■^th a brass head, slides in this, and 
In means of a thumb-pin may be pushed out at 
Pleasure. The object to be measured is placed 
between a and b ( fig. ] ), and the width of this 


space is measured by graduations on the middle 
metal slide. 

. A veiy elegant and delicate gauge is used for 
measuring -watch- 

glasses, and is ap- au c. 

plicable to many EV 

other purposes. i — — — J« ' — | > 

On an oblong i i 

piece of sheet- j j, _i 

metal two straight |_j 

metal ridges are -i < J 1-^ 

fixed in such a “ “73 £7“ 

manner that they ^ fZs 

shall be inclined - 

at a given angle ~ 1 fy 

to each other, as J | ty 

ab and erf (fig. 2). - ^ 

Now, let us sup- — ‘ _| 

pose the angle to 2 -I| l1,9 

up such that the , p-| ■ 

distance between a I I I I j 

and c is 2 inches, , t- r. 

and that between 
b and d is 1 inch, 

■while the lengths ab and erf are 10 inches. 
It is evident that for eveiy inch of descent 
from a and c towards b and rf there udll be a 
narrowing equal to i^th of an inch ; and for eveiy 
tenth of an inch of such descent there will be a 
narrowing of T^rTth of an inch, and so on thus 
ive may, by graduating downivards from ae to bd, 
measure tenths by units, hundredths by tentlis, and 
so on to still finer nuantities if required. Tiiis is 
applicable to lengtiis as well as diametere. By 
means of fine screws M'ith large graduated heads, 
Messrs Whitworth have measured small pieces of 
steel to the one-millionth of an inch (see Micro- 
meter). Pressure-gauges, wind-gauges, Ac. will 
be treated under the special subjects. — In railways, 
the gauge means the distance between the rails (see 
RAiLtVAY).— The term Gauging refei-s specially 
to the gauging of the contents of casks ,- and in . 
m.any places tlie popular name for the excise officer 
■who measures the contents of casks containing 
excisable liquors is ‘ gauger.’ 

Ganl. See France. 

Gnillt ( a local name in Cambridgeshire for clay) 
is one of the subdivisions of the Cretaceous Sysleni 
(q.v.). The gault is a stiff', bhiish-gi'ay- clay, 
■which here and there contains indurated nodules 
and septaria. Nom- and again it becomes somewhat 
calcareous, or sandy and micaceous. In sonic 
parts of Sussex a band of phosphatic nodules occurs 
at its base. The' deposit is of variable thickness 
— reaching in some places over 300 feet,_ wliile 
occasionafly it hardly attains a gi-eater thickness 
than 50 feet, and forms a well-marked geological 
horizon — forming the bottom member of tlie Upper 
Cretaceous rocks. It is abundantly fossiliferous, tlic 
reinains being almost exclusively marine, only a few 
drifted land-plants having been met with. One ot 
the best exposures of the gault in England is at 
Folkestone. In the Isle of Wight tliis foniiation is 
known as the ‘ blue slipper,’ from the readiness ol 
the overlying beds to slip or slide over its surface. 
The picturesque ‘ Undercliff’ owes its origin to these 
landslides. The gault is extensively einjiloyed w 
the manufacture of bricks and tiles ; it fonii-s a 
retentive and rather iiniuoductive soil. 

Gaiilthcrin, a genus of small procumbent 
evergreen shrubs, of the order Ericace.T;, iwm™ 
b.y the Swedish botanist Kalni in honour of Ut 
Gaultier of Quebec. G. proeiwibcns i-s a conm'o 
plant in North America as far south as A'lvgin'a, 
and beam the names of Checkerbeny, , vj; 
Berry, Deer Berry, Winfergreen, and 
Tea. It is about 4 or 5 inches in height, ■«*' 
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small whitish lioweis and red ‘berries,’ which 
are eatable, hut not safe in any considerable 
Mantity, because of the pungent volatile oil which 
tliey contain. Brandy in wliicli they have been 
steeped is used as a tonic. The whole plant has 
an agreeable aromatic odour and taste, i and the 
volatile oil is used in medicine as a stimulant, also 
for flavoming syrups, and in perfumery, under the 
name of Oil of Wintergrcen. An infusion of the 
berries (hence called ‘tea-berries’) was used as tea 
during the war of independence. The berries are 
employed for flavouring beer and other drinks, as 
also for tooth-powders and hair-washes. The leaf is 
astringent, and is used in medicine. — The Shallon 











Shallon (Gaultheria shallon ). 

((?.- shallon) is a large species (2-3 feet), with 
purple berries ( ‘ saUl-berries ’ ), which are largely 
eaten by the Indians of north-west America. 
It CTows well in woods, and is sometimes planted 
in Britain to afford food for game. — G. hispida 
CWax-cluster) is a native of Van Diemen’s Land, 
bearing snow-white berries. — Other species, some 
fragrant, some producing edible berries, and all 
beautiful little shrubs, are found in mountain 
regions throughout the world. The Australian 
G. antqjoda is said to be a finer fruit than G. 
hispida. 

Gniint. See Ghent j and for John of Gaunt, 
see John of Gaunt. 

Gauntlet, less correctly Gantlet ( formed 
with double diminutives from Old Fr. gant, ‘a 
glove,’ itself a word of Scandinavian origin), an 
iron glove, which formed part of thq armour of 
knights and men-at-arms. The back of the hand 
was covered witli plates jointed together, so as to 
permit the hand to close. Gauntlets were intro- 
duced about the 13th century. They were often 
thrown down by way of challenge, like gloves. 
They are of frequent occurrence in heraldry. 

In the phrase ‘ to run the gantlet,’ the word is 
due to a confusion with the foregoing of the 
original word gantlopo or gatlope, the Swedish 
gatlopp, made up of gala, ‘a street,’ and lojyp, 

‘ a course,’ from Iona, ‘ to run ’ — a cognate of Eng. 
leap. Professor Skeat suggests that the word may 
be due to the wars of Gustavus Adolphus, who 
died at Lutzen in 1632. The German form is 
gassentaiifen, ‘lane-ran,’ both alike meaning a 
military punishment, which consists in making 
the culprit, naked to the waist, pass repeatedly 
through a lane formed of two rows of soldiers,_each 
of whom gives him a stroke as he passes with a 
short stick or other similar weapon. 

Gaiir, the medieval capital of Bengal, also 
called Lakhnauti, is said to have been founded by 
the Vaidya king Lakshmanasena, at the close of 
the 11th century, and, on the Mohammedan con- 
quest, a hundred years later, became the chief seat 
of the viceroys who governed Bengal under the 
Patlian kings of Delhi, and afterwards (but not 
always) of the independent kings of Bengal. On 
the ilogul conquest in 1573 a terrible pestilence 
broke out at Gaur, and thousands of the inhabit- 


ants perished; and from that time the city dis- 
appears from history, and its place is taken 
successively by Tandan, Dacca, and Murshidabad. 
The ruins of Gaur still cover a space of seven miles 
by two, on a branch of the Ganges, and include 
Hindu buildings as well as several interesting 15tli- 
centur3r Mohammedan mosques, besides extensive 
reservoirs, channels, and embanked roads. The 
vast accumulations of brick testify to tlie former 
densitj' of the population, ndiile the neighbouring 
mins of Panduah and Tandan point to the exist- 
ence of important suburbs, many of which have 
wholly disappeared. See Eavenshaw, Ganr, its 
Ruins and Inseiiptions (1878) ; Fergusson, History 
of Indian Architecture ; Lane-Poole, Catalogue of 
Indian Coins in the British Museum. 

Gillir, or Gour (Bos Gaums), a species of ox, 
inhabiting some of the mountain jun^es of India. 
It is of very large size, although apparently inferior 
to the Arnee (q.v.). It bears a considerable resem- 
blance to the Gayal (q.v.), but differs from it in 
the form of its head, and in the total want of a 
dewlap, in which it more nearly' agrees with the 
Banteng of the Eastern Archipelago, although dis- 
tinguished from it by important anatomical peculi- 
arities (see Banteng). It is supposed to be in- 
capable of domestication ; frequent attempts for 
this purpose are said to have been made in Nepal. 
From its ferocity its pursuit is reckoned in India 
as exciting as that of tiger or elephant. 

Gauss, Johann ICarl Friedrich, German 
mathematician, born at Brunsivick, 30th April 
1777, in 1801 published an important work on 
the theoiy of numbers and other analytical sub- 
jects, Disquisitiones Arithnieticw. Shortly after- 
wards his attention was attracted to astronomy ; 
and he invented, and used in brilliant fashion, 
new methods for the calculation of the orbits 
of planets,_ comets, &c. The fruits of his 
researches in this department appeared, two 
years after his appointment as professor of 
Mathematics and director of the observatory 
at GSttingen, in his Thcoria Motus Corporum 
Ceelestium (1809). He also laboured with eq^ually 
brilliant success in the science of geodesy, being 
appointed by the Hanoverian government to con- 
duct the trigonometrical survey of the kingdom 
and to measure an arc of the meridian. Whilst 
engaged in this work he invented the instrument 
then called heliotrope (see Heliography). Later 
in life (in 1843-46) he published a collection 
of valuable memoirs on surface geometiy, in Ueber 
Gegenstdnde der hbhern Geodiisie. In the mean- 
tiihe he, had also begun to study the problems 
aiksing out of the earth’s magnetic properties. In 
1833 he wrote his first work on the theory of 
magnetism, Intensitas Vis Magncticce Terrestris ; 
and in conjunction with W. E. Weber he invented 
the declination needle and a magnetometer. He 
was also mainly instrumental in founding a 
Magnetic A.ssociation, which published valuable 
papem, entitled Eesidtate (1836-39), including two 
by Gauss on the law of magnetic attraction. In 
ajjplied mathematics he investigated the problems 
connected with the passage of light through a 
system of lenses, in Dioptrischc Untersuchungen 
(lS40). Besides the researches already mentioned 
lie wrote papcis or works on probability, the 
method of least squares, the theoiy of biquadratic 
residues, constructed tables for the conveisioii of 
fractions into decimals and of the number of 
classes of binary quadratic forms, and discussed 
hypergeometric series, interpolation, curved sur- 
faces, and the projection of surfaces on maps, all 
of which, with others, are printed in the seven 
vols. of his collected works ( Gott. 1863-71 ). Gauss 
died at Gottingen, 23d Februaiy 1855. See Lives 
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Tjy Sartorius von Waltershtiiisen (2d ed. 18//) and 
"SVinnecke ( 1877 ). 

Gaiisscn, Feancois S. K. Louis, a. Swiss 
Eefonned theologian, boro at Geneva, 25th August 
1790, was pastor at Satigny near Geneva,_and took 
an active part in the clinrch controvereies of the 
time, nntil dismissed in 1831 by the State Conncil 
of Geneva, because he, with Merle d Aubignfe, liad 
taken part in establishing the Societe Evangeliqtie, 
one object of which was the founding of a new 
theological school for the maintenance of the old 
Calvinism. From 1836 till his retirement in 1857 
he lectured with success in the new college, and 
died at Les Grottes, Geneva, 18th June 1863. Of 
his writings may be named La Theojmcnstic, on 
Plchie Inspiration dcs Saintes Eeritnres (1840), a 
defence of nlenaiy inspiration, whicli became poj/ular 
in England and America ; and Lc Canon dcs Saintes 
Pcriturcs an double point dc vne de la Science et de 
la Foi (1860). 

Gantamn. See Buddhism. 

Gautier, Theophilb, one of the most accom- 
plished of recent French poets and prose-writers, 
was born at Tarhes, August 31, 1811, and educated 
at the grammar-school of his native town, and after- 
wards at the College Charlemagne in Paris. He 
applied himself at first, but without much success, 
to painting, turned to liteiature, and attracted the 
notice of Sainte-Beuve at eighteen by the style of 
several essays, the results of his studies in the 
earlier French literature. He soon attached him- 
self to the school of Victor Hugo, and outdid all the 
other romanticists in the extravagance of his admir- 
ation and partisanship. His belief in the ‘ poet of 
the wind, the sea, and the sky ’ was the one serious 
belief of his life. In 1830 he published his fii-st 
long poem, Albcrtns, an extravagantly picturesque 
legend, full of the promise of his later flexibility of 
diction, followed in 1832 by the striking Comtdie de 
la Mart. But his poetry did not reach its highest 
point till the fimanx ct Camces { 1856). In 1835 ap- 
peared his celebrated novel. Mademoiselle de Man- 
2nn, with its defiant preface, which wa.s taken 
seidously by the critics, instead of being regarded 
as merely the escanade of an unscnipulously clever 
youth, and the advertisement of a publisher who 
wanted a ‘ sensational ’ novel. He wrote many 
other novels and shorter stories, the chief being 
Les Jeinie-France (1833), Fortunio (1838), Une 
Larine dii Diable (1839), Militona (1847), La Fcau 
dc Tigrc (1852), Jettutura (1857), Lc Caintaine 
F7r/m,TM (1863), La Belle Jenny (IHGo), and Spiritc 
( 1866). ildrimee alone contests with him the palm 
as the prince of writem of short stories. He was 
dr.wn early to the lucrative task of feiiillcton 
writing, and for more than thirty years contributed 
to the Paris new.sjiapere criticisms on the theatre 
and on the salon. The liret half of his theatrical 
criticisms were collected in 1859 in G volumes, 
under the ambitious title of L’Histoire dc I’Art 
Bramaliqitc cn France; his accounts of the Salon, 
which have yet to be repiibli.shed, fonn perhaps the 
best history, if the least didactic, of modem French 
''<2 devoted to travels in Siiain, 
Holland, Turkey, England, Algeria, and Russia, of 
which he published characteristic accounts in liis 
Coprtcf.s' el Aiyzags, Constantinople, Voyage cn 
Lassie, and I oyage cn Espagne, admirable feats of 
dcscriphon, relating solely to the look of the coun- 
trie.s_ visited, not at all to their institutions, vet 
forming iicrhaps the most delightful books of tinVel 

tiAutier died in Paris, October 23, 
, d '"’orks were an enlarged edition of his 

J'l'y.’iV''’' ; Les Grotesnves 

(1844), on the wntors of the IGth and 17tli cen- 

^{‘^.■^•*"/~"'rilS58) ; Mfnagme Intime 
tIooJ) ; a kind of informal autobiography ; Uisloire 


dll' Bomantisme (1872); and the posthumous 
works,' Portraits ct Souvenirs Littiraircs ( 1875), and 
L' Orient ( 1877 ). Gautier’s name has become a kind 
of watchword and battJe-cn^ "Writei-s with more 
enthusiasm than good sense have made him an idol, 
and elei’ated the paradoxes of his scepticism into a 
theory of life, while the sturdy moralists of the press 
use his name as a .synonym for everything in art 
that is efleminate, and for all the afiectations of the 
boudoir poetaster. The troth is that Gautier was 
nothing greater or less than a consummate artist 
in prose and verse. He is neither moral nor im- 
moral ; has absolutely no fixed faith of any sort, 
except in the pleasantness of pleasant impressions, 
holding even his resthetic principles with good- 
Iiuinoiired laxity. His whole philosophy is a philo- 
sophj- of paradox, his ideal of life hardly more than 
a picturesque viciousness. His besetting sin was a 
childish desire to say something clever and wicked 
to shock the Philistines. He himself never ex- 
pected his lewd romance to be taken seriously, to 
be adopted as the gospel of a school, and charac- 
terised rvith gi ave ^surdity as ‘ the golden book of 
spirit and sense.’ See the collections of reminis- 
ceiice.s by Ernest Feydeau (1874) and Beigeiat 
(1878); also Heniy James’s French Poets and 
Novelists 

Gauze, a light transparent silk fabric, siqiposed 
to have derived its name from having liist been 
manufactured in Gaza, a city of Palestine.^ France 
and Switzerland produce large quantities. The 
openness of texture is obtained hy crossing the wnip 
threads between each thread of_ the weft, so that 
the weft passes through a succession of loops hi the ' 
warp, and the threads are thus kept apart, without 
the liability to sliding from their places, which 
would take place if simple weaving were left so 
loose and open. It is used for dress purposes, and 
largely also for sifting flour. V’liat is made for the 
latter purpose is sometimes called' bolting-cloth. 
'The cotton fabric leno has the same structure as 
gauze. Cheap textiles of the nature, of gauze are 
used for the dresses of ballet-girls. For wire-gauze, 
see Wire Cloth. 

Gavavni, Paiil, a French caricaturist whose 
proper name was Sulpiee Guillaume Chevalier, 
was bom at Paris in 1801, and started life as a 
mechanical engineer. ’ But, being a skilful draughts- 
man, he abandoned engine-making to become a 
caricaturist for Les Gens da Monde, and after- 
wards for Lc Charivari. During the early part 
of liis career he ridiculed the follies, vices, and 
habits of the citizens of Paris with a sort of good- 
humoured irony ; hut later in life a deeper earnest- 
ness, and sometimes even bitterness, showed itself 
in the productions of his jiencil. Thi.s tendency 
was gi’catly strengthened by a visit to London in 
1849, and from 'tliat date he reproduced in_ the 
newspaper L’lllvstration the scenes of niisen' 
and degradation he had witnessed in the Englisli 
capital. Gavaroi also illu.strated several booKs, 
the most notable being Sue’s Jaif Errant, Balzac s 
works, the French translation of Hofl'manii s tales, 
&c. He died at Auteuil, near Paris, 23d J<ovemuer 
1866.' A collection of his drawings, eiigiarod on 
wood, appeared at Paris, under the title of Oi-arres 
Gboisics, with text hv Janin, Gautier, Balzac, and 
otheiu (4 vols. 1845-48). This was followed I'J' 
a second collection, Perlcsct Pararcs(2 vols. ibov). 

Gavazzi, Alessandro, a popular 
preacher and reformer, was born at Fologna i 
1809. He became a monk of the Unraabite onie , 
and was appointed profe.ssor of Rhetoric at Map i 
where he speedily acquired gi'cat rcputatioii ns 
orator. On the accession of Pius lA. to the pni 
chair, Gai nzzi was one of the foreiiiost n"!'!®' 
of the liberal policy that inaugurated that poni 
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reign ; and liaving repaired to Home, he devoted 
himself to the diffusion of politieal enlightenment 
and patriotic aspirations among the masses of the 
Roman population. The pope sanctioned his 

E olitical labours, and appointed him almoner of a 
ody of 16,000 Roman troops. On the establish- 
ment of the republic at Rome, he was appointed 
almoner-in-chiet to the national army. Under 
his superintendence, efficient military hospitals 
were organised. Rome having fallen, Gavazzi 
escaped to England, where he delivered addresses 
and lectures. He separated from the Catholic 
Church, and was for the rest of his life a strenu- 
ously anti-papal advocate. From Scotland the 
Italian orator proceeded to the United States, 
where he was rather coldly received ; and when 
he went to Canada his public appearances, on 
more than one occasion, nearly caused a riot. 
Gavazzi was present with Garibaldi at Palermo 
during the expedition of 1S60. He again visited 
Loudon in 1870 ; and after that repeatedly visited 
England and Scotland, preaching and lecturing in 
aid of the (Protestant) Italian Free Church {Lwera 
Ghiesa), of which he was a prominent leader. He 
died 9th January 1889. . 

GclvellcilMl. The oi-igin of this legal tenn is 
involved in some obscurity, and nioi'e than one 
derivation has been given. Lord Coke’s opinion 
was that it was derived from ffavc all kimlo ( Teut. 
gif eal cyn), meaning the custom which gives right 
of succession in land to all children equally. The 
better opinion, however, seems to be that it is 
derived from the Saxon word gavel (or gafol), 
which signifies rent or customary services in lien 
thereof, and kind—\.e. nature or quality. Thus 

f avelkind was used to express land wliich paid this 
ind of rent-service, as distinguished froni the 
ordinary feudal tenure of knight-service. It is the 
opinion of Blackstone, endorsed by Skeat, that 
the true origin of this custom is Celtic (Iiish, 
gahhailcine), while some recent investigators — as 
Elton in his Origins of English History ( 1881 ) — 
think that we must look for its source even farther 
back in pre- Aryan times. 

Before 1066 gavelkind prevailed all over England 
and Wales (see Stephen’s Com. i, 213), but with the 
Norman Conquest came feudal laws, and the right 
of primogenitux'e took its place. At the present 
day it survives only in the county of Kent and a 
few isolated places in England. It was specially 
abolished as regards Wales by 34 and 35 Henry 
VIIL chap. 26. In Kent, however, the custom is 
so universal that it is presumed by the courts of 
law to exist in any question affecting Kentish 
lands, and it is necessary in such case to plead that 
the lands have been disgavelled by special act of 
parliament. The reason why the county of Kent 
should have been permitted to retain this ancient 
tenure as one of its ‘ liberties, ’ in view of the almost 
universal introduction of feudal rules iuto the rest 
of England, is not clear. There is an explanation 
of a legendary character that Williani the Con- 
queior owed his life to some Kentish men, who 
immediately after the battle of Hastings suiTOunded 
liim with bouglis so as to form a sort of moving 
wood, and that he out of gratitude thereupon con- 
firmed their ancient rights to them and their 
fellows. 

The main characteristic of the tenure of gavel- 
kind is that succession to the land passes in the 
riglit line to all the sons equally and not to the 
■eldest son. Failing sons, it goes to all the 
daughters as heirs-portioners. Further, the right 
of representation takes place, so that, if one of 
several sons should die, his issue (daughters in this 
event equally with sons) take in his place. 
Succession in the collateral line is similar ; for, if 
■one brother die, the succession passes to all his 


brothers equally and their issueynre representationis. 
In addition to these peculiarities in the matter of 
succession, the folloiring features of gavelkind 
tenure may he noticed : ( 1 ) A wife takes by way of 
dower one-half instead of one-third of tlie land, and 
a husband becomes tenant by courtesy of one-half 
of the land (whether issue have been born or not) 
so long as he remains unmarried ; (2) the tenant is 
of age sufficient to make a contract or alienate his 
estate hy feoffment at the age of fifteen; (3) the 
gavelldnd lands did not fomerly escheat in case of 
an attainder for felony, the ma.xim being ‘ the father 
to the bougli, the son to the plough ;’ but all lands 
now stand in the same position in this respect 
(Williams, On, Seal Property, 130). 

Gaveston, Piees de. See Edvvaed II. 

Gavial [Gavialis), a genus of reptiles of the 
Crocodile (q.v.) order, eonspicuously differing from 
true crocodiles and from alligators in the great 
length and slenderness of the snout. The teeth are 
vei-y numerous, about 120 ; they are more equal in 
size than those of the other animals of this order. 
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Gavial (Gavialis gamjeticas). 


The best-known species, G. gangeticiis, inhabits the 
Ganges. It attains a lengtii of 24 feet ; but, owing 
to the slendeiTiess of its snout, it is esteemed less 
dangerous than a true crocodile of smaller size. 
The gavial feeds chiefly on fishes and carcasses, 
and preys more casually upon mammals. A 
cartilaginous swelling at the extremity of the 
muzzle seems to have given rise to zElian’s state- 
ment that the crocodile of the Ganges had a horn 
at the tip of its snout. In some parts — e.g. 
Malabar, the gavial is held sacred, worshipped, 
and petted. A smaller species from Borneo and 
Java is distinguished as G. scldegelii. See Ceoco- 
DILE. 

Gavotte, a French dance of a lively yet 
dignified character. The name is said to be 
derived from the Gavots, the people of the pays 
de Gap. The music is in common time, moderately 
quick, and always begins on the third beat of the 
bar ; each of the two sections of which it consists 
is usually repeated. It is frequently introduced in 
the Suites (q.v.) of the elder classical coinposere 
(Bach, &c.); and recent imitations of this and 
other old dances are so numerous as to become 
wearisome. 

Gay, John, the youngest son of William Gay 
of Barnstaple, was bom in 1685. Although of an 
old family, his father was in reduced circumstances; 
and Gay, after being educated at the local giaramar- 
school, was apprenticed to a London silk-mercer. 
Disliking this occupation, he soon abandoned it, 
and, having spent some months at home, returned 
to London to live by letters. In 1708 he published 
his firat poem, Wine, in blank verse, and in 1711 
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an anonymous pamphlet, called the Present State 
of Wit. By this time he had made the acquaint- 
ance of Pope, to whom in 1713 he dedicated a 
georgic, Biiral Sports. Late in the previous year 
fie had been appointed secretary to the Duchess of 
Monmouth. In 1714 he brought out The Fan, and 
following this. The Shepherd's Weeh, a contribution 
to Pope’s crusaile against Ambrose Philips. Sub- 
sequently, resigning his post with the Duchess 
of Monmouth, he accompanied Lord Clarendon, 
then envoy to Hanover, as secretary. At Annes 
death he was again in London, endeavouring to 
conciliate fortune by an epistle to the newly- 
anived Princess of Wales. His next effort was the 
TI7inf d ye Call It? ‘a tragi-comi-pastoral fai-ce ’ 
(1715). Trivia, a clever picture of town life from 
a pedestiian’s point of view, for which Swift 
supplied hints, came next ; and later he bore the 
blame of Three Hotcrs after Marriage (1717), a 
play in which Pope and Arbuthnot had the larger 
part. In 1720 he published his poems by sub- 
scription, clearing £1000. With this his friends 
hoped he would have made some provision for the 
future, but it aiqrarently vanished, as did also some 
South Sea stock which had been presented to him, 
in the crash of 1720. In 1724 he produced The 
Captives, a tragedy, and three years afterwards the 
first series of lus popular Fables. But his greatest 
success was The Beggar's Opera, the outcome of a 
suggestion for a ‘Newgate pastoral’ made by 
Swift as far back as 1716. Its pojjularity was 
extraqrdinaiy ; it ran sixty-two nights, gave 
celebrity to its actora, and, in the popular phrasfe, 
made Rich (the manager) gay, and Gay (the 
author) rich. By the tliirty-sLxth night he had 
netted between £700 and £800 ; and he forthwith 
set about a sequel, Polly, which was prohibited. 
This step only served to give the play a greater- 
sale in book form, and the subscriptions brought 
Gay £1200. After this he lived chiefly with the 
Duke and Duchess of Queensberry, who since 1720 
had been the kindest of his many patrons. In 
1732 he came from their house to London, probably 
in connection with his opera of Achilles (produced 
in 1733), was seized with an inflammatory fever, 
and died in three days (4th December 1732). He 
was buried in Westminster Abbey ‘ as if he had 
been a peer of the realm. ’ 

As a man Gay was amiable, indolent, and 
luxurious. His health was bad, and he wasted his 
life in vain hopes of preferment. But no man 
made kinder friends ; and that he retained them is 
proof of his pei-sonal charm. His Fables have still 
a faint vitality; folklorists and antiquaries still 
study Trivia and The Shepherds Weeh, and 
IStli-century spoci.alists delight in the chronicle of 
his two ballad operas. On tlie whole, however, his 
poetical reputation has not been maintained. But 
he was a charming song-writer, and -will perhaps 
last longest by his ballad of ‘ Black-eyed Susan.’ 
The best portrait of him is by Kneiler’s pupil 
William Aikman. ’ 

Gaya, the chief town of Gaya district, in 
Bengal, on the Phalgu, 57 miles S. of Patna by 
rail. It is a place of the greatest sanctity, from 
Its associations with the founder of Buddhism ( q. v ) 
and IS annually visited by about 100,000 Hindu 
pilgrims, who, under the guidance of the Brahman 
priests, praj’ for the souls of their ancestors at the 
forty-live sacred shrines -ivithin and without the 
wnl s. Gaya proper Is the old town, where the 
Rrahmans reside ; adjoining, but distinct from it, 
IS feahihganj, the trading and European quarter, 
administration. Joint pop. (1S81) 
(G,41;>.— The district has an area of 4712 so m 
and a pop. ( ISSl ) of 2,124,682. ' '' 

Gaya, the wine suburb of Oporto (q.v.). 


Gayal (Bibos frontalis), a species of ox, which 
is found wild in the mountains of Aracan, Chit- 
tagong, Tijiura, and Sylhet, and whicli has long 
been domesticated in these countries and in the 
eastern parts of Bengal. It is about the size of 
the Indian buflklo, is dark brown, and has short 
curved horns. 

Gay-Liissac, Louis Joseph, chemist and 
physicist, was born 6th. December 1778, at St 
Leonard (Haute Vienne). Entering the Poly- 
technic School in 1797, he was in 1800 promoted to 
the department of Fonts et Cliaussees ; and shortly 
aftenvards Berthollet selected him as his assistant 
in the government chemical works at Arcueil. He 
now began a series of original researches on the 
dilatation of gases, the tension of vapours, tlie 
improvement of tliemiometers and barometers, the 
density of vapoui-s, hygrometi-j-, evaporation, and 
capillary action. Next, first with Biot, and a 
month later alone, he made two balloon ascents for 
the purpose of investigating the temperature and 
moisture of the air and the laws of terrestrial mag- 
netism. Along with Alexander von Humboldt he 
analysed the properties of air brought down from 
a height of nearlj- 23,000 feet, and their joint 
memoir to the Academy of Sciences (read 1st 
October 1804) contained the fii-st announcement 
of the fact that oxygen and hydrogen unite to fonn 
water in the proportion’ of one volume of the former 
to two volumes of the latter (see Atomic TuEOitY). 
This result induced him to study the combinmg 
volumes of other gases, and thus led him to the 
impor-tant discoverj' of the law of volumes, which 
■was announced in 1808. A year later he was 
appointed professor of Chemistry at the Polytecimic 
School, and from 1832 also filled the con-espoiulmg 
chairin the Jardin des Plantes. Davy’s discoveries 
of potassium and sodium, by the decomposing 
action of the voltaic pile, stimulated Gay-Lussac 
and Thdnard to pursue this class of researclies. 
The results appeared in their Eecherehes Physico- 
ehimiqiies (2 vols. 1811). Amongst the most im- 
portant of the discoveries announced in tliese 
volumes were a purely chemical process for obtain- 
ing potassium directly, tlie separation of boron 
fi-om boracic acid, and new and improved methods 
of analysing organic compounds. (Boron was, 
however, simultaneously discovered in England 
ly Davy.) Although the discovei-y of iodine 
(in 1811) is due to Courtois,_ Gay-Lussac shares 
with Davy the merit of having _ (in 1813) first, 
described its distinctive properties, and proved 
that it is an elementary body ; he rvas also the 
firat to form synthetically the compounds of iodine 
with hydrogen and oxygen, known as hydriouic 
and iodic acids. In 1815 he succeeded in isolating 
the compound radicle Cyanogen (q.v.)i the fimt 
known example of a compound hotly which mu 
unite with elementary bodies in the same way 
as these unite with one another. Later in life he 
experimented upon fermentation, and in conjunc- 
tion with Liebig made an examination of fulminic 
acid, and further improved the methods of organic 
analysis. From this time a good deal of his atten- 
tion was given to the practical _ applications ot 
chemistry'. In this department his investigations 
regarding the manufacture of sulphuric acid (wliicli 
leu to the introduction of the Gay-Lussac tower, 
first erected by him for the recoveiy of waste oxides 
of nitrogen), his essays on the bleaching chlondes, 
his method of using the centesimal alcoholometer, 
and his iniiirovements in assaying silver by tiic 
wet method by means of a standard solution oi 
common salt, are the most impoi-tant. _ In ISOo be 
was appointed a member of the Committee of ilrt^ 
and Manufactures, established by the minister 0 
Commerce, in 1818 .siiiierintendent of the govern- 
ment manufactory of gunpowder and saltpetre, am 
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in 1829 chief assayer to the mint. In 1839 he was 
made a peer of France. From the year 1816 he 
was the editor, in association with Arago, of the 
Annalcs clc Chimic ct de Physique. He died at 
Paris, 9th May 1850. As a chemist Gay-Lussac is 
distinguished by great accuracy, descriptive clear- 
ness, and undoubted genius. A complete list of 
his papers is given in the Royal Society*s catalogue. 
His larger works, besides that already mentioned, 
include BUmoires stir VAnalyso de I’Air Atmo- 
sph6rique (1804), Cours de Physique (1827), and 
Legotis de Chimic ( 1828). 

Gaza (now called Gvzzeh), one of the five chief 
cities of the ancient Philistines, situated in the 
south-west of Palestine, about three miles from the 
sea, on the borders of the desert which separates 
Palestine from Egypt. It is often mentioned in 
the history of Samson, and was tlie scene of 
constant struggles between the Israelites and the 
Pliilistines. In 333 B.c. it was taken after a five 
months’ siege by Alexander the Great, and from 
that time dorvn to 1799, when the French under 
IGeber captured it, it witnessed the victories of the 
Maccabees, the Calif Abu-bekr, the Templars, and 
the heroic Saladin. Constantine the Great, who 
rebuilt the town, made it the seat of a bishop. 
The modern Guzzeh is a collection of mere villages. 
It has no gates, no fortifications or defences of any 
kind. The only building of interest is the great 
mosque, with its tall octagonal minaret and peaked 
roof. Pop. 16,000. 

Gaza, Theodoeus, one of the earliest to revive 
Greek learning in the West, was born at Thes- 
salonica in 1398, fled about 1444 before the Turks to 
Italy, where he became teacher of Greek at Ferrara, 
next of philosophy at Rome. After the death of 
Pope Nicholas V., King Alfonso invited him to 
Naples ; but the death of this new patron two years 
later drove him back to Rome, where he was be- | 
friended bv Cardinal Bessarion, who obtained for 
him a small benefice in Calabria. There he died in 
1478. Gaza has been warmly praised by suksequent 
scholars, such as Politian, Erasmus, Scaliger, 
and Melanchthon. His principal work was a Greek 
grammar in four books, first published by Aldus 
Manutius at Venice in 1495. He translated into 
Latin portions of Aristotle, Theophrastus, St Chrys- 
ostom, Hippocrates, and other Greek writers. 

Gazelle is a name given to some twenty dif- 
ferent species of antelopes, which differ from each 
other principally in the form of curvature of 
the horns, in the presence or absence of hoi'ns in 
the female, and in the colour. The true gazelle 
(Gazella Dorcas) is a species about the size of 
a roebuck, but of lighter and more graceful form, 
with longer and more slender limbs, in these 
respects exhibiting the typical characters of the 
antelopes in their highest perfection. _ It is of a 
light tawny colour, the under parts Avhite ; a broad 
brown band along each flank ; the hair short and 
smooth. The face is reddish fawn-colour, with 
wliite and dark stripes. The horns of the old 
males are 9 or 10 inches long, bending outward and 
then inward, like the sides of a lyre, also back- 
ward at the base and forward at the tips, tapering 
to a point, surrounded by thirteen or fourteen 
permanent rings, the rings near the base being 
clo.sest together and most perfect. The boms 
of the female are smaller and obscurely ringed. 
The ears are long, narrow, and pointed ; the ey^ 
very large, soft, and black ; there is a tuft of hair 
on each knee ; the tail is short, with black hairs 
on its upper surface only, and at its tip. The 
gazelle is a native of the north of Africa, and of 
Syria, Arabia, and Persia. Great herds of gazelles 
frequent the northern borders of the Sahara ; and 
notwithstanding their great speed, and the resist- 


ance which they are capable of making when 
compelled to stand at bay — ^the herd closing to- 
gether with the females and young in the centre, 
a,nd the males presenting their horns all around— 
lions and panthera destroy them in great numbers. 
The speed of the gazelle is such that it cannot be 
successfully hunted by any kind of dog, but in 
some parts of the East it is taken with the assistance 
of falcons of a small species, which fasten on its 
head, and by the flapping of their irings blind and 
confuse it, so that it soon falls a prey to the hunter. 
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It is also captured in enclosures made near its 
drinking-places. Although naturally very wild 
and timid, it is easily clomesticated, and, when 
taken young, becomes extremely familiar. Tame 
gazelles are veiy common in the” Asiatic countries 
of which the_ species is a native ; and the poetry of 
these countries abounds in allusions botn to the 
beauty and the gentleness of the gazelle. — Some 
confusion has arisen among naturalists as to the 
application of the name gazelle, originally Arabic ; 
and it has not only been given to the (ettcoryx of 
the ancients, a very different ^ecies, but even to 
the gcmshoc of South Africa. Tnie true gazelle was 
known to the ancients, and is accurately described 
by riflian under the name dorcas, which was also 
given to the roe. 

Gazette, an abstract of news, a newspaper. 
The word is derived, through the mediirm of French, 
from Italian qazzetta, ‘ a gazette,’ wlrich may have 
been originally a mere diminutive of gazza, ‘ mag- 
pie,’ with the sense of ‘gossip, tittle-tattle ;’ or,nitlr 
greater likelihood, gazsetta, ‘a small coin’ (Gr. 
gaza, ‘a treasury,' a word ultimately of Persian 
origin), the sum charged for a reading of the 
first Venetian newspaper, which appeared about 
1536. Tire London Gazette is an official organ, the 
property of the government. It was founded in 
1665, and appears twice a week. It is recognised 
by law as the medium of official and legal announce- 
merrts, as also of many intimations wrth regard to 
private transactions wlrich are required by law to 
be thus published, such as trust-deeds for creditors. 
Similar official gazettes are published at Edin- 
burgh and Dublin. To be ‘put in the gazette ’ is in 
Britain a popular synonym for becoming bankrupt. 

Gazetteer is in nrodem English a geographical 
or topographical dictionary, or alphabetrcal arrange- 
ment of place-names, with a more or less abund- 
ant complement of information, descriptive, statis- 
tical, and historical. The word (like the corre- 
sponding French gazetier) was familiar in the ISth 
century' in the sense of a u-riter in the gazettes or 
newspaper's. Th.at industrious compiler, Laurence 
Echard or Eachard, published in 1703 The Gazet- 
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iccr's or Nciosman's Litcrpreter, being a geographical 
index of all the considcraUc Cities, Patriarchships 
. . . Ports, Forts, Castles, etc. in Europe. ‘The 
Title,’ he says, ‘ was given me by a very eminent 
Ijereon whom I forbear to name.’ In tlie preface 
to the second part (1704); relating to Asia, Africa, 
and America, he refers to his book briefly as The 
Gazetteer. Other compilers soon adopted the con- 
venient abbreviation. The word was new, but the 
thing was of ancient date— e.g. we still have con- 
siderable fragments of the Oth-centuiy geograpliical 
dictionarj' of Stephanus Byzantius. 

General Gazetteers. —The ideally perfect gazetteer would 
be one in which every place-name in the world was regis- 
tered and its history recorded. To any one who knows 
what this wotdd mean, the most extensive ‘Universal’ 
gazetteer must appear amusingly meagre. The following 
are among the noteworthy works of general scope; 
Ferrarius, edited by Baudrand (fol. Paris, 1070); Bryce 
of Exeter, Univ. Geog. Piet, or Grand Gazetteer (2 vols in 
1, foh Loni 1759: a remarkable bit of work); Brooke 
(8vo, Loni 1778; IGth ed. 1815); "Walker, edited by 
Capper (8vo, Bond. 1815); Crnttwell (1798), afterwards 
incorporated in the Edinburgh Gazetteer (1 vol. 1822 ; 2d 
ed. 0 vols. 1829); Landmann (Svo, Bond. 1835) ; Maccnl- 
loch (1841-42); Thomson (8vo, Edin. 1842); Fullarton 
(25,000 names; 7 vols. Edin. 1850); Blaokie’s Imperial 
(2 vols. Glasgow, 1850); Johnston (1850; new ed. 1877); 
Bippincott, Pronouncing Gaz. of the World (Phila. 1865; 
new ed., tvith 125,000 places, 1880) ; Bouillet, Piet. 
d’Hist. cl de Geog. (1857) ; Knight’s Encgclopcedia (geog. 
division) ; Bitter’s Gcog.-stal. Lexikon (2 vols. Beip. 1874, 
edited by Henne am Ehyn ; new ed. edited by Bagai, 
1883); Saint-Martin, a vast Avork still in progress ( 4to, 
Paris, 1875, &c.); Oliver and Boyd (Svo, Edin. 1880); 
Metzger &'cog.-sfa<. Welt-Lcxikon (Svo, Stutt. 1888). 

Special Gazetteers — 

AstEltlCA (North). — American Gazetteer (3 vols. Bond. 
1702); Thomson (4to, Bond. 1812); Davenport (Svo, 
New York, 1842); Kidder (Burley’s, Svo, Phila. 1876); 
Colange, G.S. Gazetteer (Svo, Cinouin. 1884). 

Ancient Geooraphy.— Echard (12mo, Bond. 1715); 
Slacbean (Svo, Bond. 1773); Adam (Svo, Edin. 1795); 
Smith (2 vols. Svo, 1852-57). 

Australia. — Gordon A Gotch’s Australian Handbook, 
incorporating New Zealand, Ac. (20th aimual issue, 1888). 

Austbu-Hungary. — Uralauft, Geog. Hamenbuch 
( 1885 ), and local le-vicons issued by Statistical Commission. 

British Eumre.- M accullooh (1837) ; Knight (2 vols. 
Svo, Bond. 1853). 

COJIMEROIAL.— Peuchet (6 vols. 4to, Paris, 1800) ; Mac- 
culloch (Svo, Bond. 1832; new ed. 1882). 

Egypt (Ancient).— Brugsch (Beip. 1877-80). 

England. — William Bambard (born 1530 ), the writer 
of the first county history, is also the author of the first 
gazetteer of England, though the ivork did not appear in 
print till 1730. A Book of the Xia7ncs of all Parishes, Ac. 
(4to, Bond. 1657); John Adams, Index Villaris (fol. 
Bond. IGSO); Wlmtley, England’.'! Gazetteer (3 vols. 
12mo, Bond. 1751) ; Buckombe (3 vols. 12mo, Bond. 
1790); Carlisle (2 vols. 4to, Bond. ISOS); Capper (Svo, 
Bond. 180S) ; Gorton (3 vols. Si'o, Bond. 1831-33); Ball 
(8vo, Glasgow, 1832); Cobbett (Svo, Bond. 1832); 
Parliamentarg Gazetteer (4 vols. 4to, Bond. 1842) ; Bewis 
(7tli ed. 4 vols. 4to, Bond. 1849); Uugdalc & Blanchard 
(Svo, Bond. 1800) ; AVilson (2 vols. Svo, Edin. 1806-09). 

Fr.vnce. — Few countries, if any, are more thoroughly 
gazetteered than France. It is enough to mention Gindre 
do Nancy (1874), Joanne (3d ed. 1886), and the great 
senes of departmental gazetteers brought out by the 
ministry of Public Instruction (1801, Ac.). 

Geiim,xny— Neumann, Gcographischcs Lexikon dcs 
Peulichcn Bcichis (Beip. 1883) 

GRE.VT BuiT.viN.-Sbai-p (2 vols. Bond. 1803); Hamil- 
^ Becton(8vo, Lond. 1870); 

Bartholomew ((j0,009 iiame.s, Svo, Edin. 1887) 

Holl.\nd.— Van der Aa (Gouda, 1855); Heringa 
(Utrecht, 18(4); Witkainp (1875). 

India.— Hamilton (Svo, lAiiid. 1815); Thornton, Gaz. 
Vn.T 'xbacentto India on the E.W. (2 vols. 

^11); Ihornton, fr'ftr. of the Territories under thcE.I, 



Numerous gazetteers for the several states have been 
compiled at the cost of the government; some of them 
as that on Afghanistan, are hardly obtainable. ’ 

Italy. — Zuccagni Orlandini, Corografia (15 vols. 1844, 
&c.); Eepetti, Piz. della Toscana (0 vols. Flor. 1833-40) • 
Amati (8 vols. Flor. 1808, &c.) ; Altavilla (8\'o, Turin' 
1875). 

Ireland. — Seward (12mo, Dublin, 1789); CarKsIe 
(4to, Bond. 1810); Bewis (4to, Bond. 1837); Bawson 
(12mo, Edin. 1842); Parliamentarg Gazetteer (3 vols. 
Svo, Bond. 1844-46); Beggatt (Svo, Bond. 1879). 

Russlv. — S emenoff, in Russian (1802-80). 

Scotland. — Maepherson, Geographical Illustrations of 
Scottish History, containing the names mentioned in 
Chronicles, kc. (4to, Bond. 1796); Gazetteer (8vo,Ddndee, 
1803 ; 2d ed. Edin. 1806); Carlisle (2 vols. 4to, Bond. 
1813); Webster (Svo, Edin. 1817); Chambers (Svo, 
Edin. 1832); Topographical . . : Gazetteer (2 vols. 4to, 
Glasgow, 1842 ) ; Comprehensive Gazetteer ( 12mo, Glas- 
gow, 1846); "Wilson (2 vols. Svo, Edin. 1854-57); 
Ordnance Gaz. (edited by F. H. Groome, 3 vols. Svo, 
Edin. 1882-85). 

Spain. — Madoz (1840-50), Mariana y Sanz (1880). 

Sweden. — Hist.-gcog. Lex. (Svo, 7 vols. Stockholm, 
1859-60); Rosenberg (1881-83). 

Switzerland. — Weber (2d ed. 1886). 

Compare articles on the several countries. 

Gazogene. See Aerated Waters. 

Gearing, a term applied to the niaeliinery 
avhich communicates motion from one part of a 
machine to another, and may consist of toothed- 
wlieels, endless bands, iSre. iVlien the conimmiiea- 
tion is interrupted, it is out of gear; and when 
restored, in gear. Straight gearing is used when 
the planes of motion are parallel ; bevelled gearing, 
avhen the direction is changed. Gearing may also 
be ‘multiplying’ or retarding — i.e. increasing' or 
diminishing the original velocity. See Wheel. 

Geliliardt, Oskar von, was born at Wesen- 
ber" in Esthonia, 22d June 1844, studied theology 
at Dorpat, Tubingen, Erlangen, Gottingen, and 
Leipzig, and since 1875 lias been engaged as a 
librarian at Strasbnrg, Leijizig, Halle, GBttingen 
(1880), and Berlin (1884). He lias edited Pafrioii 
ApostoUcornm Opera (until Hamack and Zahn; 
3 vols. Leip. 1875-78), Evangclioriim Codex Eos- 
sanensis (with Harnack; 1880), and Texlc wid 
Untcrsuchungcn zur Gcsehichte der altchrisllichcn 
Littcratur (with Hamack; vols. i.-v. 18S3-SS). 
Since 1881 he has re-edited Tischendorf’s text of 
the New Testament. 

Gebir, or Geber. Under this name are current 
several works on alchemy and chemistry. The 
histoiy of the real author is so shrouded in mysteiy 
that Ills existence has been denied, and Gehir 
looked upon as a mythical pereonage. He is 
usually identified until Jabir ibii Haijan,. a cme- 
brated Arabic alchemist in the Stli century. His 
birthplace is given ditt'erently as Harran in Meso- 
potamia, Tarsus, and Kiifa'; he is said to have 
resided at Damascus and Kiifa, and to have died 
in 776. Tiie principal writings which go under tlie 
name of Gebir, and several of which have been 
translated into English, are Sitmma Pcrfcctionis 
(see Aloiiemy); Sitmma Collcctionis CpmplcmcnU 
Sccrcloritm Eatiircc ; Tcsiamentinn ; Liber Invcsli- 
gationis; and two tractates on spherical tiiaiiglcs 
and astronomy. . 

Gebweilcr (Fr. Gnebwiller), a town of 
Lorraine, at the foot of the '\’"osgcs, 15 miles Sbp- 
of Colmar, has a 12th-contnry church,_ cotton-sjun- 
ning and weaving, dye-worl<s, inachine-factones 
and vineyards. Pop. (1885) 12,395. 

Gecko, a group of lizards constituting 
family, Geckotiure, whicli have been divided mm 
a large number of genera, including more than 29'J 
species. Tiie geckos are of small size, the colours 
of most of them are dull, and the .small granular 
scales with which they are covered are in • general 
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mingled with tubercles. The legs are short, the 
gait usually slow, measured, and stealthy, although 
geckos can also run very nimbly when danger 
presses, and often disappear very suddenly when 
they seem almost to he struck or caught. The 
feet are remarkable, being adapted for adhering 
to smooth surfaces, so that geckos readily climb 
the smoothest trees or walls, or creep inverted on 
ceilings, or hang on the lower side of the large 
leaves in which tropical vegetation abounds. The 
body and tail are never crested, hut are sometimes 
furnished with lateral membranes, variously fes- 
tooned or fringed. . The lateral membrane is some- 
times even so large as to be of use to arboreal 
species in enabling them to take long leaps from 
branch to branch. The geckos feed chiefly on 
insects. They are more or less nocturnal in their 
habits. They are nati^•es of warm climates, and 
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Fringed Gecko (Plychozoon homaloccphalum). 

are very widelj' distributed over the world, being 
especially numerous in the Indian and Australian 
regions. Two species are found in the south of 
Europe, both of which frequently enter houses, as 
do the geckos of Egypt, India, and other wann 
countries. The name gecko is derived from a 
peculiar cry often uttered by some of the species, 
and which in some of them resembles syllables 
distinctly pronounced, whilst others are described 
as enlivening the night in tropical forests by a 
harsh cackle. The geckos have, in almost all 
parts of the world where they are found, a bad 
reputation as venomous, and as imparting in- 
jurious qualities to food which they touch; but 
there is no good evidence in support of any such 
opinion, in accordance with which, however, an 
Egyptian gecko is even known as ‘ the father of 
leprosy.’ 

Gcd, William, inventor of the art of stereo- 
typing, was an Edinburgh goldsmith, who from 
1725 onwards bent his energies to the Stereotyping 
(q.v.) of books. He entered into partnership with 
a London capitalist, and was commissioned by the 
university of Cambridge to stereotype some prayer- 
books and bibles, though only two prayer-books 
were actually finished ; for, owing to the unfair 
treatment of his partner and the injustice of his 
own workmen, Ged was compelled to abandon the 
enterprise. He returned to Edinburgh a disap- 

S ointed man, and died there on 19th October 1749. 

[is most noteworthy production after his return 
home was a stereotyped edition of Sallust ( 1739). 
See Nichols’s Memoirs (1781). 

Geddes, Alexander, a biblical critic, trans- 
lator, and miscellaneous writer, was born at Arra- 
dowl, in the parish of Kuthven, Banffshire, in 1737. 
His parents were Roman Catholics, and he was 
educated for ,a priest, fimt at Scalan, a monastic 


seminaiy in_ the Highlands, next at the Scots 
College, Paris, where he acquired a knowledge of 
Hebrew, Greek, Italian, French, Spanish, German, 
and Dutch. In 1764 he returned to Scotland, and 
five years later took a cure of souls at Auchin- 
halrig in Banffshire, where he remained for ten 
years. Here he made himself conspicuous by a 
breadth of sympathy with the Protestants around 
him, so e.xtraordinary as to lead to his being 
deposed from all his ecclesiastical functions. The 
university of Aberdeen made him LL.D. Geddes 
now resolved to betake himself to literature, 
and proceeded to London in 1780. He had long 
planned a translation of the Bible into English 
for the use of Roman Catholics, and he was 
now, through the munificence of Lord Petre, 
enabled to devote himself to the work. The first 
volume appeared in 1792; the second in 1793, 
carrying the translation as far as tlie end of the 
historical books; and the third was issued in 1800, 
containing his Critical Rcmarlcs on the Hebrew 
Scriptures. These volumes, especially the last, are 
startlingly heretical, and offended Catholics and 
Protestants alike. They exhibit as thorough-going 
Rationalism _ as is to be found in Eichhorn or 
Panins, eliminating the supernatural element from 
the Scriptures ; such stories as that of the Crea- 
tion in Genesis being merely poetical or philo- 
sophical fictions, and such figiu'es as Moses merely 
men who by a pious fraud contrived to add a divine 
sanction to mere human wisdom. These opinions 
naturally enough exposed Geddes to the charge of 
infidelity. He died in London, 26th February 
1802. His poems, even Bardomachia, are now of 
no importance. See the Life by Dr Mason Good 
(1803). 

GeddeS; Andrew, a painter, was bom at 
Edinburgh in 1789. He began to study at the 
Royal Acadeniy in London in 1807, and first ex- 
hibited in Edinburgh, producing successful pictures 
in 1808 and in 1810, in the latter year the ‘ Draught- 
players.’ This, along with ‘The Discovery of the 
Scottish Regalia,’ exhibited at the Royal Academj’, 
London, in 1821, and ‘ Christ and the Woman of 
Samaria,’ are esteemed his best pictures, though he 
also excelled in portrait-painting. In 1831 he was 
elected an Associate of the Royal Academy of 
London, and died in 1844. 

Geddes, Jenny, an obscure woman whose name 
is memorable in tradition from her having begun 
the riotous resistance to the introduction of a 
Service-book prepared by Laud into the Church of 
Scotland in 1637. The day fixed for this hated 
innovation was Sunday the 23d July, and an im- 
mense crowd filled the High Kirk of St Giles, 
Edinburgh, on the occasion. On Dean Hanna’s 
beginning to read the collect for the day, Jenny 
Geddes, who kept a vegetable-stall in the High 
Stieet, threw her stool at his head, shouting: ‘Deil 
colic the wame o’ thee ; ont, thou false thief ! dost 
thou say mass at my lug ? ’ A great uproar at once 
arose, and both dean and bishop (David Lindsay) 
had to flee for their lives from the fuiy of the mob. 
This tumult proved the deathblow of the liturgy in 
Scotland. This famous exploit is unfortunately 
lacking in historical evidence bej'ond a fairly early 
and persistent tradition. Still Sydserf in 1661 
mentions ‘ the immortal Jenet Geddes, princes.s of 
the Trone adventnrei-s,’ as having burned ‘ lier 
leather chair of state ’ — evidently an object already 
famous — at the Restoration bonfire.?, and the story 
appears with name and full detail in Phillips’ 
Continuation of Baker's Chronicklc, published in 
1660, the heroine being stated as ‘yet living at 
the time of this relation.’ An idle attempt has 
been made to set up a rival claimant in one 
Barbara Hamilton or Alein, but Jenny Geddes still 
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keeps lier place among the worthies of Scottish 
historj’. The credulous may even see her stool 
in the Antiquaries’ Museum at Edinburgh. See 
Dr Lees’s St Giles’, Edinburgh (1889). 

Gedrosia. See Beluchistan. 

Geelong, a city of Victoria, is picturesquely 
situated on the south side of Cono Bay, 45 miles 
SIV. of Melbourne by rail. It is ivell laid out, 
abounds in attractive shops, and has some hand- 
some buildings. The river Barwon forms the 
southern boundary of the city, and 3 miles farther 
spreads into the Connewarre Lakes, falling into the 
sea at Point Flinders. The gold discoveries in 
1851 added to the prosperity of Geelong, which 
had been incorporated as a to'wn in 1849, and 
became a principal seat of the wool trade — the fimt 
Avoollen null in Victoria being erected in Geelong. 
Alongside of the railway jetty the largest ships 
can load and discharge, and there are three other 
jetties for smaller vessels. Through the bar at the 
entrance to Corio Bay a channel has been dredged 
for the convenience of steamer traffic. The dis- 
trict is exceedingly fertile ; the Barrabool Hills 
on the west bank of the Barwon are covered with 
farms and orchards, but the vineyards have 
been destroyed under the Phylloxera Act. Lime- 
stone and a kind of marble are found in the 
neighbourhood. There are various industries carried 
on, especially the manufacture of woollen cloths 
and paper, meat-preserving, tanning, rope-making, 
fishing, &o. The Exhibition Hall and general pro- 
duce exchange, theatre, and assembly rooms com- 
bined, stands in the market-square. The city is 
lighted wth gas; is supplied with water from 
Stony Creek reservoirs and the river Moorabool ; 
and has two parks, botanical gardens, government 
buildings, a town-hall, a new post-office (1889), 
an excellent hospital, a chamber of commerce, 
mechanics’ institute, grammar-school, and five 
newspapers. Corio Bay is a favourite bathing- 
resort ; and on the eastern boundary of the town 
are extensive limestone quarries. Pop., including 
the .suburbs, (1871) 22,618; (1889) 20,000, of whom 
10,000 were within the municipal boundary. 

Gcclvink Bay penetrates 125 miles south- 
ward into the western arm of New Guinea. Its 
entrance, some 155 miles wide, is protected by 
several islands ; its shores are well wooded, flat, 
and fertile, but unhealthy. The bay is separated 
by a narrow isthrrrus fronr the Alfura Sea on the 
sorrth, arrd by a still narrower isthmus from 
5I‘Clure Gulf on the we.st. 

Geestcililiiicle, a seaport of PrTTssia, sitrrated 
•at tire confluence of tire Geeste with the AYeser, 
inrmediatel 5 ' SE. of Brenrerhaven, owes its import- 
ance to the docks and whiirves constructed in 
1857-03. It has also a school of navigation ; im- 
ports petroleum, tobacco, rice, cofiee, tirrrber, and 
corn ; and carries on various industries connected 
with shipping. Pop. 4700. 

Geez, or Ge'ez. See Ethiopia. 

Gcflc. chief town of the Swedish litn’ of Gefle- 
borg, Ls situated on an inlet of the Gulf of Bothnia, 
71 miles by rail N. by AAL of Upsala. The port for 
D.alecarlra, Gefle ranks third among the eom- 
mercral towirs of Sweden, coming next to Stock- 
holnr.and Gotlicnbrrrg. Among tire noteworthv 
brrtldtngs .are the c.astle (lOtli .and 18th centurv) 
and tiro town-h.all. Gelle, which has been rebuilt 
since Its dcstniction by fire in 1869, h.a-s a school of 
naMgatiori, and c.arric.s on shipbuilding, the manu- 
facture of sail-cloth, cotton, and tobacco, and 
lisheuea. It carries on nu active trade, tlie princi- 
pal exports bein^ iron, timber, and tar; 'vvlnlstits 
imports consist chiefly of corn and salt. Pon 
(18i4) 16,787; (1887)21,508. ^ 


Gcgcnbanr, Karl, German comparative .ana- 
tomist, was bom on 21st August 1826, atAA’iirzbnrg, , 
where he was educated, and where he taught iiutii 
1855. In this year, he was called to a medical pro- 
fessorship at Jen<a, but from 1858 to 1873 he taught 
principally anatomy. Removing to Heidelberg” in 
1873, lie has since that date continued to lecture on 
the same subject. His fame rests upon his Grimd- 
riss dcr vergleichenden Anatomic (2d ed. Leip. 
1878), which was translated into English that same 
year bj' F. J. Bell and E. Ray Lankesteri Besides 
this he has published Lehrhuch dcr Anatomic des 
illcjwc/icn ( 1883 ; 2d ed. 1885), and .since 1875 has 
editei the Jlloi-jyhologischcs Jahrbuch. 

Gehenna, the Greek form of the Hebrew Gc- 
hinnom, or Valley of Hinnom. This valley, or 
rather naiTow gorge, lies south and west of the 
city of Jerusalem. Here Solomon built a high 
place for Moloch (1 Kings, xi. 7), and indeed 
Gehenna seems to have become a favourite spot 
Math the later Jewish kings for the celebration of 
idolatrous rites. It was here that Ahaz .and 
Manasseh made their children pass througii tlie 
fire ‘ according to the abomination of the heathen;’ 
and at its south-east extremity, specifically desig- 
nated Tophet (‘place of burning’), the liideous 
practice of infant sacrifice to the fire-gods was not 
unknown (Jeremiah, vii. 31). AVhen KingJosiah 
came forward as the restorer of the old and pure 
national faith he ‘defiled’ the A^'aHey of Hinnom 
by covering it with human bones, and after-this .it 
appeal's to have become ‘ the common cesspool of 
the city, into which its sewage was_ conducted to be 
carried off by the waters of the Kidron, as well as 
a laystall, where all its solid filth was collected. 
Hence, it became a huge nest of insects, whose ' 
larv.m or “ wonns ” fattened on the comiption.’ _ It 
is also said that fires were kept constantly burning 
here to consume the bodies of criminals, the car- 
casses of animals, and wh.atever other offal might 
be combustible. Among .the later Jews Gehenna 
and Togthet came to be symbols for hell and 
torment, and in tliis sense the former word is 
frequently employed by Jesus in the New Testa- 
ment — e.g. Mark, ix. 47, 48. 

Geibel, Ejianuel von, one of the mostpopuhar 
of modern German poets, was born at Liibeck on 
18th October 1815. After his studies at Bonn he 
lived at Berlin, in the pioetlcal circle of Chainisso, 
Gaud}', .and Kiigler; next went to Athens in 1838 as 
tutor in the family of the Russian ambassador, but 
returned to Liibeck two yearn later to work up the 
material he had collected in Greece, Md to pursue 
his studies in Italian and Spanish literature. At 
the beginning of 1843 a pension of 300 thalers w.as 
bestowed upon him by the king of Prussia. 
now resided alternately at St Goar with 
grath, at Stuttgart, Hanover, Berlin, and LifficcK, 
till in 1852 he was appointed professor of /Esthetics 
in tlie university of Munich by the king of Bavana 
— a post he retained till 1868, when he 'Ctircd to 
Liibeck. He contributed translations from the Gicok 
poets to the Classische Stiidicn of Einst (lurtius 
(1840), and in the same ve.ar published hi.s oun 
Gedichtc (100th ed. 1884), the beauty and religious 
tone of wiiich made them at once great favounics 
with the Germans. The results of his Spaiu^i' 
studies were the Spanischc Volhsliedcr und Eom- 
anzen ( 1843), ■whicli were followed by the SjMniscUCs 

Licdcrbuch (1852), published in conjunction lyit 

P.aul Heyse. In 1857 appc.ared his tragedy 
Brunchild, and in 1864 his Gedichte nnd brnc" -' 
blatter. In 1808 ho published another travel, 
called Sophonisbe. He died at Liibeck, 0th -4] 
1884. His poems are distinguished by fci'j’ 
and truth of feeling, richness of fancy, 4"" , 
certain pensive nielancholy, and have prociir 
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him a popularity — especially among cultivated 
■women — such as no poet of Germany has enjoyed 
since the days 'Of Uhland. An edition of his 
Gcsammclte iVerlce was published at Stuttgart in 
8 vols ( 1883 ct scq.). See Lives by Gaedertz ( 1885) 
and Litzmann ( 1887 ). 

Geiger, Abeaham, a Jewish scholar, was bom 
at Frankfort-on-the-Main, May 24, 1810. Accord- 
ing to old rabbinical practice, his teachem were 
his father and elder brother, till he reached the age 
of eleven. After that he went to the gymnasium, 
next to the univeraities of Heidelberg and Bonn, 
devoting himself to philosophy and the oriental 
languages. His j)rize essaj^, Il^ns hat Mohammed 
ai(s dcm Jiidentimm anfgcnommen? was published 
in 1833. In November 1832 he was called as rabbi to 
Wiesbaden, and there he devoted himself with great 
zeal and in a scientific spirit to Jewish theology, 
especially in its relation to practical life. In 1835 
he joined ■\\’ith several able scliolai-s in starting the 
Zcitschriftfur Jiidische Thcologic. In 1838 he was 
called as second rabbi to Breslau, and here he came 
into serious conflict with the more conservative 
Jews, but carried with him all men of learning 
and thought. From 1863 he officiated as rabbi at 
Frankfort, whence he was called in 1870 to Berlin. 
Here he died, 23d October 1874, editing from 1862 
till the last the Jiidische Zeitsehrift. Of his many 
books may be named his striking Urschrift mid 
Uebersetzungen dcr Bibel ( 1857 ), and the elaborate 
history, Das J udcnlhnm und seine Geschichtc ( 1864- 
65). An Allgemeine EinleiUmg, and 5 vols. of 
Machgelassene Schriften, were edited by his son in 
1875. See his Life by Screiber (Lobau, 1880). 

Geiger, Lazaeus, philologist, was born at 
Frankfort, 21st May 1829, studied at Bonn, 
Heidelberg, and Wurzburg, and in 1861 became a 
teacher in the Jewish school at Frankfort. He 
died 29th August 1870. He wrote much on the 
relation of language and thought, affirming that 
witliout language man must have been without 
reason. His principal works are Sprachc mid 
Vernunft (1868-72), and Ursprunq dcr Sprache 
( 1869 ; 2d ed. 1878 ). See Lives by Peschier ( 1871 ) 
and Rosenthal (1883). 

Geijer, Eric Gustaf, Swedish historian, was 
born at Ransiiter, in Vermland, January 12, 1783. 
He was sent at sixteen to the university of Up- 
sala, and in 1803 gained the prize awarded by the 
Academy of Stockholm for the best essay on the 
Swedish administrator, Sten Sture. From this 
period he devoted himself to the study of the 
liistory of his native coiinti-j'. Beginning to 
lecture at Upsala in 1810, lie was shortly 
afterwards nominated to a post in the office of 
the National Archives ; in 1815 he was elected 
assistant-professor, and in 1817 professor of History 
at Upsala. Geijer exercised a marked influence on 
the poetic no less than on the historical literature 
of Sweden. As early as 1810 he, along with 
several friends, founded the Gothic Society, in 
whose magazine, the Iduna, first appeared several 
of Geijer’s best poems, and the early cantop of 
Tegncr’s Frithiof. Great as is the value of Geijer’s 
historical works, be unfortunately did not complete 
any one of the vast undertakings which he planned. 
Thus, of the Svca Bikes Hdfdcr, or Records of 
Sweden ( 1825), which were to have embraced the 
history of his native country from mythical^ ages 
to the present time, he finished only the intro- _ 
ductory volume. This, however, is a thoroughly 

f ood critical inquiry' into the sources of legendan’' 
wedish historj’. His next gieat work, Svcnska 
Folkcts Historia (3 vols. 18.32-36), was not carried 
beyond the death of Queen Christina. To 
Geijer was entmsted the task of examining and 
editing the papers which Gustavns III. had 


bequeathed to the university of Upsala with the 
stipulation that they were not to be opened for 
fift 5 ' years after his death. They appeared in 
1843-46. Geijer died at Stockholm, 23cl April 
1847. Of his other historical and j)oliticaI works 
we need only mention specially The Condition of 
Sioeden from the Death of Charles XII. to the 
Accession of Gnstamis III. (1838), and Feudalism 
and Republicanism ( 1844). Besides these he edited 
the continuation of Fant’s Scripitorcs Berum Sueci- 
carinn Mcdii XIvi {\S\i-2o), and Thorild’s Samladc 
Skriftcr (1819-25), and, along with Afzelius, a col- 
lection of Svenska Folkvisor (1814-16). During 
the last ten years of his life Geijer took an active 
part in politics; but, although his political writings 
possess great merit, the very vereatility of his 
powere diverted him from applying them methodi- 
cally to the complete elaboration of any one special 
subject. He was also known to his countiymen 
as a musician and composer of no mean order. His 
collected works were imblished by his son, with 
a biographical sketch ( 13 vols. 1849-56 ; new ed. 
1873-75). 

Geikic, Archibald, F.E.S., geologist, born at 
Edinburgh in 1835, and educated at the High School 
and university. In 1855 he was aiipointed to the 
Geological Survey ; in 1867 became director to 
the Survey in Scotland; from 1870 to 1881 was 
Murchison Professor of Geology in Edinburgh Uni- 
vemty ; and in 1881 was appointed director- 
general to the Survey of the United Kingdom, 
being at the same time placed at the head of the 
Museum of Practical Geolog}’, London. He is the 
author of Storg of a Boulder ( 1858) ; Phenomena of 
the Glacial Ilrift of Scotland •, The Scenery 

of Scotland viewed in connection vnth its Physical 
Gcoloay (1865; 2d ed. 1887); Memoir of Sir R. 
Murchison (1874); and a Text-book of Geology 
(1882); besides numerous class-books, primers, 
&c. on geolog}’. 

Geikie> James, LL.D., geologist, was bom at 
Edinburgh in 1839, and received an education 
similar to that of his brother Archibald. Having 
served on the Geological Survey of Scotland from 
1861 to 1882, he succeeded his brother as Murchison 
Professor of Geolog}’ in Edinburgh University. 
He is the author of The Great Ice Age in its 
Relation to the Antiquity of Man (2d ed. 1877); 
Prehistoric Europe ( 1881 ) ; Outlines of Geology 
(1886; 2d ed. 1888); a translation of Songs and 
Lyrics by H. Heine and other Gennan Poets [18ST ) ; 
besides a large number of geological maps, sections, 
and memoirs published by the Geological Survey ; 
and he has written the geological articles for the 
present edition of this work. He became F.R.S.E., 
1871;F.R.S., 1875; LL.D. (St Andrews), 1877; 
D.C.L. (Durham), 1889; and is a Fellow of many 
learned societies at home and abroad. 

Geiler von Kaisersberg, JoHA^•^■Es, a 
famous pulpit-orator of Germany, was bom at 
Scliafifliausen, 16th IMarcli 1455, studied at Frei- 
burg and Basel, and in 1478 became preacher in the 
cathedral of Strasburg, where he died, 10th March 
1510. Geiler von Kaisersberg was one of the most 
learned and original men of his age ; his sermons, 
usually composed in Latin and delivered in Ger- 
man, are marked by great eloquence and earnest- 
ness, nor do they disdain the aids of wit, sarcasm, 
and ridicule. Of his writings, which have now 
become very rare, may be mentioned Das Xarren- 
sehiff (Lat.'l511 ; Ger. by Pauli, 1520), comprising 
142 semions on Sebastian Brandt’s Narrcnschiff ; 
Das Irrig Sehaf (1510); Dcr Seclen Parodies 
(1510); Das Sehiff der Ponitenz vnd Bussicirkung 
(1514); Das Buch Granatapfcl {\6l\) •, Christliche 
Pilgcrschaft zum Ewigen Vatcrland (1512); and 
Das Evangclicnbuch (1515). See the studies by 
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Ammon (Erl. 1826), Dacheux (Paris and Strasb. 
1876), and Lindenianh (Freiburg, 1877). 

Gcissler Tubes. See Vacuuji Tubes. 

Gela, an ancient city on the southern coast of 
Sicilj', near the site of the modem Terrannova. 
It was founded by a colony of Rhodians and 
Cretans, 690 B.C., and grew so rapidly that as early 
as 582 it was able to found a colony at Agrigentum, 
whicli was soon to outstrip Gela itself (see (4elojj ). 
Here Aischylus died and was buried, 456 bc., and 
here Apollouonis was bom. In 280 its inhabitants 
were ti-ansplanted to Phintias. 

Gelasius, the name of two popes.— G elasius 

1., an African by birth, succeeded Felix III. in 
492, and was one of the earliest bishops of Roine 
to assert the supremacy of the papal chair, not 
onlj^ over temporal authority, but also over general 
councils of the church. He vigorously repressed 
Pelagianism, which was spreading in Dalmatia, 
renewed the ban of his predecessor against the 
oriental p.atriarch, drove out tire Manicharans 
from Rome, and died in 496. There are extant a 
treatise of his against the Eutychians and Ncs- 
torians, Dc diiubiis in Christo naturis, several 
letters, and a Codex Sacraincntariiis. — (jELASIUS 

11., formerly John of Gaeta, was educated at the 
Benedictine abbey of Monte Cassino, was cardinal 
and chancellor under Urban II. and Paschal II., 
and on the death of tlie latter in the June of 1118 
was chosen pope by the party hostile to the Em- 
peror Henry V. The imperial party at Rome 
under the Frangipani seized his person, hut were 
forced to set him free by the menacing attitude 
of the mob. The new pope lied before the advanc- 
ing _ imperial troops to Gaeta, where he fii-st 
received Ids con.secratiou, and whence he fulmin- 
ated the thnndei'S of e.xcommunication against 
Henry V. and Gregory VIII., the antipope he 
had set up. Soon after he was able to return to 
Roine, hut ere long had to betake himself for pro- 
tection to France, where he died in tlie monastery 
of Cliigny, early 212 1119. 

Gclutiiic, in Chemistry. Little is yet defi- 
nitely known of the chemical nature of gelatine. 
It consists approximately of carbon 49 ’6, oxygen 
25'4, nitrogen 18'3, and sulphur about 0‘1 per 
cent. It is soluble in hot water, in acetic aci<l, and 
in cold sulphuric acid, and is insoluble in alcohol, 
ether, and other organic liquids ; the aqueous 
solution is precipitated by tannic acid, ciirome 
alum, and corrosive sublimate, hut not by most 
acids, salts, or alkalies in dilute solutiou. Gelatine 
may he purified _ by dissolving it in water and 
pouring the splution into a large hulk of alcohol ; 
the clot which forms consists of nearly pure 
gelatine, containing only a trace of ash. By dry 
distillation gelatine yields a quantity of carbonate 
of amtnonia, and a foul smelling brown oil contain- 
ing carbonate, sulphide and cyanide of ammonia, 
iiniline, metUylamine, picaline, and a number of 
pyridine b.a.sc.s. Gelatine solution dissolves lime 
and calciuin phosphate much more freely than cold 
water, forming with tlje latter a definite coinjiound, 
winch probably forms part of the tissue of hones. 

In technology, the term gelatine, although 
usually applied to only one variety of the snb- 
stanco ohtaiiied by dissolving the soluble portion 
of the gelatinous tissues of animals, nevertheless 
properly hejongs also to Isinglass (q.v.) and Glue 
(q.y.), which are modifications of the same 
material. yegetal)le_ jelly 'is also nnalogons. 
Gelatine and glue signify the more or less pure and 
careiully jirepared jelly of mammalian animals; 
lint tfiD ferni i.singlass is only apiilieil to certain 
gel.itmous [larts of fishe.s, whicli from their exceed- 
ing nchness m gelatine, are usmxlly luerelv dried 
and Used witliout any other preparation than that 
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of minute division for the piu-pose of facilitating 
their action. , • 

Gelatine proper is prepared for commercial pur- 
poses from a variety of animal substances, but 
chiefly from the softer parts of the hides of oxen 
and calves and_ the skins of sheep, such as the 
thin portion which covers the belly, the ears, &c. ; 
also from bones and other pai-ts of animals. One of 
the best, if not the best of the varieties of gelatine 
manufactured in Great Britain, is the ‘sparkling 
gelatine’ of Dlessrs Cox of Gorgie, nearEdinburglp 
which is remarkable for its great purity and 
strength, or gelatinising power, and is purified by 
processes patented by them. The materials they 
use are carefully selected portions of ox only 
imported from Sontli America. Another prepara- 
tion, made by Mackay of Edinburgh from calves'- 
feet, is deserving of special mention. 

The general method adopted with skin-parings 
or hide-clippings is firct to wash the pieces very , 
carefully ; they are then cut into small pieces and 
placed in a weak solution , of caustic soda for a 
week or ten days. 'When this process of digestion 
has been sufficiently carried on, the pieces of skin 
are then transferred to revolvin" cylinders supplied 
with an abundance of clean cold water, and after- 
wards are placed still wet in another chamber lined 
with wood, in which they are bleached and purified 
by exposure to the fumes of biiniing sulphur; they, 
next receive their final washing with cold water, 
which removes the sulphurous acid. The next 
operation is to transfer them to the gelatinising 
pots. Water is poured in with the pieces, and kept 
at a high temperature by means of the steam in the 
cases suiTOunding the pots. 

By this means the gelatine is quite dissolved out 
of the skin, and is strained oft’ whilst still hot ; it 
is poured out in thin layei-s, which as soon as tliey 
are sufficiently cooled and consolidated are out 
into small plates, usually oblong, and laid on 
nets, stretched horizontally, to dry. It is then cut 
into shreds and is ready for market. 

Another process, introduced bj' Mr Swfnebnrnc, 
consists in treating pieces of calfskin , by water 
alone, without the soda and sulphur processes ; the 
pieces, after simple washing, being transferred at 
once to the pots to he acted upon by the steam. 
Inferior gelatine is made from bones and other 
parts of animals ; and it is undeistood that the 
enormous niimher of rats killed in ,the seweis and 
abattoirs of Paris are used by ' ’ " 

The French manufacturers ‘ 

any otheis in clarifying these inferior gelatines, 
and they rarely make any others ; they run their 
plates out' very' thin, which gives theni greater 
transparency ; and they colour them with most 
brilliant colours, and form very fine-rolled sheet.'', 
tempting the eye with an appearance of great 
delicacy and purity. 

Gelatine should never he judged by the eye 
alone. Its purity may he very easily tested thus • 
soak it in cold water, and then jioiir upon it a small 
quantity of boiling water; if imre it will form a 
thickisli, clear, straw-coloured .solution, free from 
smell, but if made of impure materials it will give 
off a very ofi'ensive odour, and have a yellow gluey 
consistency. No article manufactured requires 
such careful selection of material and such nice and 
cleanly manipulation to ensure a good marketable 
character; and those anxious for ]turily should 
avoid all artificially coloured varieties, however 
temptingly got up,' nnle.s.s they arc required for 
merely decorative jmrjioses and not for food, y* 
late years tlie commercial use.s_ have greatly 
incre.ased. Gelatine is the foundation of tlio dry- 
plate sy.-:fem of photogniidiy, and by its uicau'' 
the science has been revoliitionised and it-s capabili- 
ties extended to an e.xtraordinary degree, lo the 
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printing process as employed by Messrs Goupil of 
Paris and others the world is indebted for cheap 
and at the same time highly artistic copies of many 
admirable pictures. It is further very e-xtensivelj' 
used by druggists for coating pills and nauseous 
drugs, liquid and solid, which are thus rendered 
tasteless ; and by confectioners for some kinds of 
sweetmeats. For the value of gelatine as food, see 
Diet ; and for applications of gelatine to the pur- 
pose of book illustration, see Illustration. See 
also Photography. 

One of the qualities of gelatine is its power to 
form chemical combinations with certain organic 
matters ; hence, when it is mixed and dissolved in 
a fluid containing such matters, it combines, and 
the compound is precipitated. It would appear 
that this combination, however, is threadlike in its 
anangenient, and that the crossing threads form a 
fine network through the fluid, which, in falling, 
carries down all floating substances that by 
their presence render the liquid cloudy ; hence its 
great value in clarifying beer and other liquids. 
For this reason isinglass, which has been found the 
best gelatine for the purpose, is very largely con- 
sumed by brewers. 

Various kinds of animal food are valued for the 
abundance of gelatine they contain, as the Trepang 
and B6che-de-Mer (species of Holothuria), sharks’ 
fins, fish-maws, ra3'-sldns, elephant hide, rhinoceros 
hide, and the softer parts, all of which are luxuries 
amongst the Chinese, Japanese, Siamese, Malaj-s, 
&c. Turtle-shells, or the upper and lower parts" of 
the shield [camjiacc and plastron), constitute the 
callipash and callipee of the epicure, and form, in 
the hands of the experienced cook, a rich gelatinous 
soup. The fleshj' parts. of the turtle, calves’ head 
and feet, and manj' other things might be enumer- 
ated as valuable chiefl\' in consequence of their 
richness in this material" 

Gclderland. See Guelderland. 

Gelidiuill; a genus of Algco Floridcm (see Sea- 
weeds). G. cartilaginmmi and the allied _(?rac8- 
laria lichenoides are said to be utilised in the 
building of the edible birds’-nests, so much prized 
bj' the Chinese (see, however. Edible Birds’- 
NEST). ’These and allied species are largely used 
for food in the East, as yielding wholesome jellies. 

Gcll, Sir William, English antiquaiy and 
classical scholar, was boi-n at Hopton in Derbj’- 
shire in 1777. He was educated at Jesus College, 
Cambridge, gi-aduating in 1798, after which he held 
for some time a fellowship at Emmanuel College. 
He devoted his time principal!}^ to antiquarian 
research and geographical studies, and published 
works on the topographj^ of Tro.y (1804), Pompeii 
(4vol.s. 1817-32), and Rome (1834); itineraries of 
Greece ( 1810), the Morea ( 1817), and Attica (1817), 
as well as a book on the Gcograjilnj and Antiqintics 
of Ithaca (1808), and a journey in the Morca 
(1823). Of these works the best was that on 
the antiquities and topographj' of Pomi>eii. For 
some j'eain after 1814 he was one of the chamber- 
lains of Caroline, consort of George IV. He died 
at Naples, Febniary 4, 1836. 

Gcllert, or Killhart, the famous dog of 
Prince Llewelljm, which, left in charge of his 
infant child, after a desperate battle killed a wolf 
that had entered the house. The prince on his 
return, seeing the cradle overturned and the floor 
sprinkled with blood, thought the hound had 
killed his cliild, and at once plunged his sword 
into its side. A moment after he found the child 
safe under the cradle and the wolf Ij'ing dead, and 
saw too late the faithfulness of his dog. Gellert 
was buried under a tomb which stands to this daj- 
in the lovelj’ village of Beddgelert, near the south 
base of, Snowdon. The stoiy is the subject of a 


beautiful ballad bj- the Hon. William-Eobert 
Spencer (1769-1834), second son of the fiftli Earl of 
Sunderland, who became also third Duke of Marl- 
borough. He was the father of two colonial 
bishops, and the author of much fashionable poetry 
long forgotten, with this one ballad that will not die. 

Welshmen not only show the grave of the faith- 
ful Gellert, but fix 1205 as the date at which he 
was given to the prince by his father-in-law. Un- 
fortunately for them the stoiy^ was long before 
current in Europe, with a snake instead of a wolf 
as the enemjL It is the first tale in the oldest 
Latin prose version of the Seven jflse Masters, 
entitled Bolopathos, written about 1184, and 
nearly^ a centuiy^ before (about 1090), it liad 
existed in Syntipas, a Greek version of the Book 
of Sindibdd, the eastem prototj'pe of the Seven 
iVise Masters.^ From the Latin Bolopathos, or 
from oral tradition, the storj' was taken into sub- 
sequent versions of the Wise Masters, and also into 
the Gesta Bomanorum. It occui-s also in tlie Liber 
dc Bonis of Etienne de Bourbon, who tells us that the 
"rave was visited bj^ the sick, and it reappears in the 
Historia Septem Sapientum Roma:, the parent of 
Wj’nkjm de Worde’s History of the Seven YVise 
Masters of Rome (1505). The storj' of the Dog and 
the Snake thus occure in all the western group of the 
Book of Sindibdd ; and of eastern texts or of ver- 
sions derived from these, it is found in the Sj'riac, 
Persian, Greek, Hebrew, Latin (John of Capua’s 
Bircctorium Hvmance Vitca), and the old Spanish 
(translated from an old Arabic version how lost). 
It does not occur in the modern Arabic version 
(the Seven Vazirs), which is incorporated with the 
Book of the Thousand and One Nights. In the 
Sindibdd Ndma (written in 1374), a Persian metri- 
cal version, a cat is substituted for a dog. Again, 
in the Panehatantra version it is a mongoose or 
ichneumon that kills the snake ; in the Hitopadesa 
it is a weasel. Dr Beal has translated a version 
from the Vinaya Pitaka of the Chinese Buddhist 
books (412 A. D.), itself said to be due to a much 
older Indian original, supposed to date from over 
200 B.C. This Dr Beal considers the oldest form 
of the Panehatantra stoiy. See vol. ii. of Popular 
Talcs and Fictions ( 1887), bj' W. A. Clouston, who 
con'ects some errors in the account in Baring- 
Goiild’s Popular Myths of the Middle Ages. 

Gellert, Christian FOrchtegott, a German 
poet and moralist, was born Julj' 4, 1715, at Haini- 
chen, in the Erzgebirge, Saxonj', and was educated 
at the university of Leipzig. After spending some 
j’eai's in teaching, in 1751 he received a professorehip 
at Leipzig, where he lectured on poetry, eloquence, 
and morals, to large and enthusiastic audiences, 
until his death, 13th December 1769. His import- 
ance in German literature is due to the fact that 
around him- gathered those who revolted against 
the pedantries and frigid formalities of Gottsched 
and liis school, and thus pioneered the waj' for the 
more brilliant reaction of Goethe and Schiller. 
Gellert came to occupj' this position partl_y on 
account of his writings, but more on account of his 
pereonal character. A man of sincere piety, a 
moral enthusiast, and with a genuinelj- good kind 
heart, he was beloved by his students, and the.v 
carried his authority bej'ond the walls of his lecture- 
room. His writings consist princijiallj- of Fabcln 
und Erzahlnngen and GcisflicJic Licdcr, both sets 
great favourites from the simplicity and natural- 
ness of their style, and, in the case" of the latter, 
their unaflected piety. His Summtlichc IVcrkc 
appeared in 10 vols. in 1769-74; new ed. 1867. See 
liis Life ly Doring (1833). 

GcllillS, Aulus, a Latin author, who flourished 
in the 2d centuiy of our era, and is supposed 
to liave been born at Rome, and to have studied 
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pliiloi!oi)Ii.y at Athens, after wlncli lie practised 
laiv at Home ivithout abandoning liis literai-j- pur- 
suits. His well-known work, the Nodes AtUcce, 
be"nn during tlie long nights of winter in a countiy- 
house near Athens, and completed during the later 
Years of his life, Ls a collection of iniscelkneou.s and 
ill-arranged matter on language, antiijuities, history, 
and literature, in 20 books, of whicii tlie 8th is 
wanting. It contain.s many extracts from Greek 
and Latin authors no longer extant. The best 
edition is that of Hertz (2 vols. Berlin, 1883-85); 
see also the same editor’s Opnscvla Gellicina{\2&^). 

Gclnltmiscil. a town of Prussia, stands on the 
Kinzig and on the slopes of a vine-clad hill, 26 
miles NE. of Frankfort-on-the-Main. Here, on 
an island in the Kinzig, Frederick Bavbaros.sa 
built an imperial residence {the ‘Pfalz’); and in 
1169 he conferred upon the village the freedom of 
the empire. After being transferred to the counts 
of Hanan in 1435, Gelnhausen began to decaj'. It 
has several old buildings, as the town-house, some 
towers, the Catholic church, ‘princes’ house,’ See. 
Pop. 3695. 

Gclon, tyrant of Gela and aftenvards of Syra- 
cuse, was a scion of a noble family of tlie former 
city, and contrived to become, successor to Hippo- 
crates, its tyrant, in 491 B.c. Si.x years later he 
made himself master of Syracuse also, which then 
became the seat of his govei-nment, and to which 
he transferred the majority of the inhabitants of 
Gela. His influence soon extended itself over the 
half of Sicily. Gelon refused to aid the Greeks 
against Xerxes, as tliey declined to comply with 
his demand that he .should be appointee! com- 
niander-in-chief. He became embroiled with the 
Cartlia'dnians because of their attack upon his 
ally, Tlieron of Agrigentum, and defeated them in 
a groat victory at Himera, on the same day, accord- 
ing to tradition, on which the Greeks won the 
battle of Salaniis. The clemenov and wisdom of 
Gelon rendered him so generally beloved that 
when he appeared unarmed in an assembly of the 
people, and declared himself ready to resign his 
power, he was unanimously hailed as the deliverer 
and sovereign of Syracuse. Gelon died in 478 b.c., 
and his memory was held in such respect a century 
and a half after, that, when Timoleon razed to the 
ground all the statues of former tyrants, those of 
Gelon alone were spared. 

Gclscmiuin llitidllin {(?. sempervirens), Wie 
yellow or Carolina jasmine (nat. ord. Loganiaceaj), 
is a climbing plant of the Atlantic southern United 
States, having large, axillary, fragrant, clustered 
blossoms aud perennial dark-green leave.s. 'The 
dried rhizome and rootlets are used in medicine, 
and contain an alkaloid, gelsemine, Ca,H,aNO.., to 
which the plant owes its physiological action. 
When the powdered rhizome, or any of the pharma- 
ceutical prejiarations made from it, is taken inter- 
nally in medicinal doses there ensues a feeling of 
languor, with slight depression of the circulation 
and lowering in the frequency and force of the 
pulse. In larger doses it acts as an active poison, 
causing cardiac depression, muscular weakness, and 
marked disturbance of vision — -wide dilatation of 
the pupil and frequently squinting and ptosis. The 
central nervous system in man is also affected, tlie 
gait becomes staggering, general sensibilitj’ is much 
impaired, the respiration is slow and laboured, and 
the bodily temperature is lowered. If de.ath rc.siilts 
,"2!" f*’-'\u'e of rc.spiration. A solution of the 
alkaloid .applied directly to the eye c.auses dilata- 
tion of the piiiiil and paralysis of accommodation. 
In modicme gelsemiuin is used to reduce the teiii- 
pcr.aturc in malarial .and other sthenic fevera ; it is 
also used in neuralgia, iheiimatism, pneuinonia, 
pleurisy, and other inllammatoiy dise.ases. 
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Gelsenkirchen, a .modern mamifactiiriii'’ 
town of. "Westphalia, 4 miles NW. of Bochiuii. It 
owes to coal and iron its rise fioni a mere village 
since 1860. Pop. ( 1880) 14,615 ; (1885) 20,289. “ 
Gem, a term often used to signify a^ precious 
stone of sm.all size, such as may be used for settiu" 
in a ring, or for any similar purpose of oniainent° 
but sometimes by mineralogists in a sen.se which 
tbej' have themselves arbitrarily affixed to it, for 
the purpose of scientific classification, as the desig- 
nation of an order or family of miner.als, generally 
h.ard enough to- scratch quartz, insoluble in acid.s, 
infusible before the blowpipe, without metallic 
lustre, but mostly brilliant and beautiful. Among 
them are included some of the minerals which, in 
populfir language, are most generally known as gems 
— niby, sapphire, spinel, topaz, lieryl, einerahl, 
tournialine, liyacinth, zircon, &c. — and some other 
r.arer minerals of similar character ; but along irith 
these .are ranked minerals, often coareer varieties 
of the same species, which .are not gems in the 
ordinaiy sense of the word, as emery and common 
conindum, whilst di.amond .and some other precious 
stones, much used as gems, are excluded. See 
Streeter’s Preeious Stones and Gcms(1879). While 
the term gem is thus used currently^ to denote 
jewels and precious stones, it is strict!}’ appli- 
cable only to such bard and precious stones ns 
have been worked by engraving. When the en- 
gr.aved design is sunk in the stone the gem foniis 
an intaglio, signet, orse.al, and when the subject is 
in relief the gem is a Cameo (q.v.). 'Ilie r.averand 
more costly precious stones, such .as the diamond, 
ruby, emerald, and sapphire, are seldom treated by ■ 
engraving, because, in addition to the exces.sive 
difficulty of working them by engraver^ methods, 
their v.alue principally depends on their brilliance 
of sparkle and colour. Tlie stones of the gem-en- 
graver are almost exclusively the variously coloured, 
mottled, and banded varieties of clialcedony quartz, 
which are differently named according to the appear- 
ance they present. From the gem-engraver's point 
of view, the most important stones are cariielian, 
sard, chrysoprase, plasma, bloodstone, jasper, agate, 
and ony.x. As tliese names indicate only dillerences 
of colour and shades, degi'ees of translucency, and 
altern<ations of bands, all of which ch.aractcrisfics 
merge into each other, they are incapable of precise 
definition. The b.anded stone, generally called 
Ony.x (q.v.), is used as the principal m.aterial for 
cameo-engraving, the relief subject being worked 
in one coloured band or stratum on a giound of a 


diflerent colour. 

'riic art of gem-engraving developed from the 
customary use of se.als among the ancient Eg}’ptians 
and other early civilised communities of the Ea'^t. 
In addition to abundant remains of seals of high 
antiquity, we have .ample testimony to their im- 
portant functions from numerous references in 
early literature. Thus, in 
Genesis, xxxviii. 18, we 
readthatTamardenianded 
of Judah his signet as a 
Jiledge ; .and Pharaoh, in 
investing Joseph with the 
office of principal minister,, 
gave him his signet-ring 
as a token of authority. 

The e.arly seals of the 
Egyptians were cut in 
the form of the sc.ar.alneus 
or sacred beetle, with the Fig. 1. — C.iniclinn Etrufcsn 
int.aglio design engraved Scarabaitis : Centaur an 
in a Hat ba.se ; and in this Deer, 
form they were followed ' 

by the e.arly Greeks and the Etruscans. 
the Chaldeans, Babylonians, and Assyrians ti 
primitive seals took the form of cylindere, aroiiii 
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winch the intaglio device was engraved. An im- 
pression in soft clay or other medium was obtained 
from such seals by gentl 5 ’’ rolling the cylinder over 
the surface to be impressed. The earliest of such 
intaglios were cut in steatite, serpentine, and other 
comparatively soft stones ; but these materials 
by degrees gave way to the harder and more 
enduring materials in which it , was possible to 
sculpture fine details with great minuteness. 
The cylindrical signet of Darius I. of Persia, 
engraved in chalcedony, and preserved to the present 
day, is an e,\-ample of the art at its highest develop- 
ment among the Asiatic monarchies. 

From the nature of the subjects engraved on 
gems, and from the method in which they were 
mounted, it is evident that they soon came to be 
employed otherwise than as signets. Gems came 
to be worn as personal ornaments mounted in rings 
and in other settings, they were treasured as works 
of art, and they were treated as charms to avert 
evil and to win success and the favour of gods and 
men. For the breastplate of the Jewish high- 
priest, Moses was instructed to ‘ take two onyx 
stones, and grave on them the names of the children 



Fig. 2. —Chalcedony Cylinder : Signet of Darius I. 

of Israel. . . . With the work of an engraver on 
stone, like the engravings of a signet, shalt thou 
engrave the two stones^ (Exodus, xxviii. 9-11). 
With the extension of the uses of gems, the forms 
of the stones also changed ; in the case of cylindere 
first into cones engraved on the base, then into 
hemispherical stones, ultimately taking a flat thin 
form through which the light would pass sufficient 
to show the engraving by transmitted light; and 
with this view the stones were sometimes convex 
and cut on cabochon. Ancient gems, like .ancient 
coins, were generally irregular in outline, but at all 
times their prevailing form was oval. 

The earlier engi-aved gems of the Greeks, as 
already mentioned, wei'e in the form of scarab.?. 
In tliese the engv.aved intaglio w.as enclosed in a 
guilloche or engrailed border, and the engraving 
was stiff and formal, in eveiy respect like Etruscan 
work. Gem-engraving in Greece 

reached its highest perfection dur- 

/ ^ A centuries which pre- 

/ c®ded the Christian era, and the 

\\ names of some of the most famous 
artists of that period have been 
W handed down to the present day. 
|jif In Rome the art was encouraged, 
1 r / flourished till the period of 

\ 1 Antonines, after which it 

rapidly declined ; and such By- 
^ ^ zantine work as exists is lude in 
Fig. 3. execution, and interesting only 
Greek Sard, with from the fact that with it Chris- 
Indian Bacchus, ti^n subjects begin to appear in 
gems. Cameo-engrar-ing was not 
practised till the days of imperial Rome. 

The subjects of' ancient gems embrace the 
whole circle of ancient art, and follow the laws 
of its development, animal forms being succeeded 


bj' those of deities and subjeets derived from the 
battles of Greeks and Am.azons and Centaur.?, 
the exploits of Hercules and other heroes ; then 
by scenes from tragedians and later myths; and 
finallj'^ by portraits, historical representations, 
and allegories. The inscriptions consist of the 
naines of deities, heroes, and subjects; dedi- 
cations to deities ; the names of artists, some- 
times in the genitive case, but often accompanied 
by the verb cpoei, ‘ fecit addresses to individuals ; 
gnomic or other sayings, indic.ating that the gems 
are amulets against demons, thieves, and various 
evils, or charms for procuring love ; the names of 
the possessors, and sometimes addresses, occasion- 
allj' even distichs of poetry, and various mottoes. 
These inscriptions were often added by subsequent 
possessore, and are not of the age of the gem itself. 

With the decline of the arts generally, the art of 
gem-engraving sank during the middle ages, to be 
awakened again only through the patronage of the 
Medici family in Italy in the loth centuiy, and 
Avith varying fortunes it continued to be practised 
till the early part of the 19th centuiy. Strictly 
classical models, and to a large extent classical 
subjects, have been chosen by modern engravers, 
and towards the end of the 18th century the practice 
of foisting modem imitations on buyere of gems as 
genuine Gieek works of the best period became 
very prevalent. Prince Poniatowsky, who in- 
hented a small collection of ancient gems from 
Stanislaus, last king of Poland, emifioyed the 
most skilful engi'avers of his day to fill up his 
cabinet with imitation antiques on which the 
names of the most eminent engravers of antiquity 
were forged. The Poniatowsky forgeries did much 
to bring gem-engraving into disrepute, and to 
lower the value of even fine and undoubted works. 
The diagnosis of gems has been rendered a work of 
extreme difficulty; and, as the modern imitator 
possesses conveniences for his task which were not 
at the dispos.al of the ancient artist, works of high 
artistic merit and great finish are more likely to be 
modern than ancient. 

In modern times a considerable trade bas been 
carried on in the preparation of artificial gems, 
both cameos and intaglios, for jeweliy purposes and 
for the cabinets of collectors. The most famous 
and successful maker of pastes was James Tassie, 
a n.ative of Pollokshaws, near Glasgow, who in 
the latter half of the 18th centuiy settled in Lon- 
don, and then, with marvellous indiistiy, succeeded 
in copying uiiwards of 15,000 of the most famous 
and artistic gems of ancient and modern times. 
But Tassie’s .activity was not confined to the copj'- 
ing of gems alone. He jnoduced in cameo a large 
series of portraits of his most famous contem- 
poraries, and, while his whole productions are now 
highly jirized, these large cameos are_ in gre.at 
request, and command high and steadily-increasing 
inices. 


Paste copies of existin, 


are made with 


comparative ease, by obtaining an impression from 
the original in very fine moist Tripoli earth or 
rotten-stone, which mould is carefully dried. A 
piece of glass of the required colour and size is then 
laid over the mould, and placed in a furnace, which 
Ls raised to a heat sufficient to melt the glass, 
causing it to flow over and accuratelj* fill the 
mould. "When a cameo is being made, the raised 
portion alone is so moulded in opaque white gla?s, 
and, its back being ground flat and .smooth, it is 
cemented to .a mount of any desired colour. In 
some cases the mount itself is melted to the already 
formed relief irortion, which for this puipose, after 
grinding away of the superfluous gl.ass, is reintro- 
duced into the fumace embedded in a Tripoli 
mould to allow of the mount being melted over it. 
Portrait cameos are made from wax models, casts 
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of which are taken in the same way as moulds are 
obtained from gems. 

For the making of imitation gems or_ precious 
stones (engraved or not) from glass specially pre- 
pared and coloured, as well as for the production 
of actual but artificial precious stones by chemical 
methods, see Stones (Precious), as also Dia- 
mond, Ruby, Pearl, &c. For seals, see Seal. 

Tlie cliief implement used by the ancient en- 
gravers ajipears to have been made by splitting 
corundum into splints bj’ a heavy hammer, and 
then fi.ving these points like glaziera’ diamonds 
into iron instruments, witli which the work was 
executed by the hand {fcn-a rcivsa). The drill, 
tcrchra, was also extensively used for hollowing 
out the deeper and larger parts of the work, and 
emery powder, the smaris or Naxian stone, for 
polishing. The so-called wheel, a minute disc of 
copper, secured to the end of a spindle, and 
moistened with emery powder or diamond dust, 
and driven by a lathe, does not appear to have 
come into use till the Byzantine epoch. It has 
been conjectured that the artist used lenses of 
some kind, or globes filled with water, to execute 
his minute work ; but the ancient, like the modem 
engraver, rather felt than saw his waj'. All these 
processes were not employed by the same artist, 
for, besides the engraver {sculptor cuvarhts, dcicty- 
Uoglyplins), there was a polisher (politor), not to 
mention arranges {compositorcs gemmai-um), and 
merchants {gcmmarii, mangoncs gcmmctrttm) who 
drove a flourishing trade in emeralds and pearls 
and engraved stones in the days of Horace. 

The principal writera of antiquity who treated of 
gems are Onomaciitus or the Pseudo-Orplieus, 
Dionysius Periegetes, Theophrastus, and Pliny, 
whose chapter is compiled from antecedent Greek 
and Roman authors. Isidorus, 630 A.D., gives an 
account of the principal stones ; so do Psellus and 
Marbodus in the 11th century. 

See Mariette, Picircs Ch-avScs (Paris, 1750); Easpe, 
Descriptive Catalogue of Engraved Gems (Lond. 1791); 
llillin. Introduction <1 V£iude dcs Pierres Gravecs 
(Paris, 1797); Krause, Pyrgoicles (Halle, 1850); Eng, 
Antique Gems and Rings (3d ed. 2 vols. 1872), and 
Handbook of Engraved Gems (2d ed. 1885) ; Bucher, 
Gcsc/i. dev tcchnischen Kilnste (1875); Billings, Science 
of Gems, &o. (Lond. 1875); Pannier, Les Lapidaircs 
Frangais da Mloycn Age (Paris, 1872); Jones, History 
and Slystery of Precious Stones (1^0); Gatty, Cata- 
logue of the Engraved Gems in the Collection of J. Mayer 
(1879) ; Catalogue of the Engraved Gems in the Rritisk 
Museum (Lond. 1889). 

Gciiiiira. See Talmud. 

Gemini (‘the Twins’), the third constellation 
in the zodiac. See Castor and Pollux. 

Gcmistiis. See Pletho. 

Gciiiinntioii. See Reproduction. 

Gciiillli Pass, a nan-ow path, nearly 2 miles 
long, which crosses the Alps at a height of 7553 
feet, and connects the Swiss cantons of Bern and 
Valois. 

Gemot. See Folkmoot, Village Communi- 
ties, WlTENAGEMOTE. 

Gems-bok (Oryx Gazclla), a species of ante- i 
lope, described by some naturalists as the Orvx, I 
but which, being a native of South Africa oiilv, 
cannot be the Oiyx of the ancients, altliongh ‘it 
IS certainly a nearly allied species. It is a lieai'v, 
stout amuiaj, about the .size of a stag, ivith rou"h 
leversed hair on the neck and along the ridge of 
the I'ack ; large pointed cars ; and almost perfectly 
atiay^ht horns, fully two feet long, in the plane of 
the forehead, httlc diverging, and obscurely ringed 
at the base, "he colours are harshly contrasted, 
dark rusty gray above, and white on the under parts, 
scparateil by a broad dark-brown or black band ; i 


j the head white, ■with black transverse band.s; the 
! thighs black, and the legs white. The Iioofs are 
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Gems-bok. 

remarkably Ion", adapted to the rocky mountain- . 
ous districts wdiich the animal frequents. Tlie 
Gems-bok makes such use of its horns as some- 
times even to beat off the lion. It inhabits dis- 
tricts free from wood, and is generally found in 
pail's or in very small herds. 

Gciiazzniio. a small town of 4008 inhabitants, 
27 miles E. of Rome, containing an old castle of 
the Colonna family, and the far-famed jiilgrimagc- 
cliapel of the Madonna del Buon Consiglio. See 
The Virgin Mother of Good Counsel, by Dr G. F. 
Dillon (i885). , 

Gendarmes (Fr., ‘men-at-arms’) were orig- 
inallj' mounted lancers, armed at all points, and 
attended by five inferior soldiere, who were fur- 
nished by tlie holdere of fiefs ; these were replaced 
by Charles VII. ’s compugnics d’orclonnance, which 
were dissolved in 1787, one company of gendan 
nicrie being retained as the bodyguard of Louis 
XVI. Since the Revolution, except for a short 
interval at the Restoration, the gendarmes have 
constituted a military police, which superseded the 
old marCehausstc, and comprises both cavalry and 
infantry ; divided into legions and companies, and 
these latter into brigades, the organisation of the 
force corresponds to the territorial divisions of the 
army. The men receive much higher pay than the 
rest of the army, of which, however, the corps is 
a part, its menibei's being drafted from the line 
for this service. Germany also since 1808 has had 
its gendannen. See Police. 

Gentler, a grammatical distinction between 
Avords conesponding directly or metaphorically to 
the natural distinction of sex. Names ajiphfid to 
the male sex are said to be of the masculine gender ; 
those applied to the female sex, /ciuim'nc f. '"■nne 
woirls that are neither masculine nor feminine arc 


woirls that are neither masculine nor feminine arc 
said to be neuter or of neither gender. In modem 
English Ave have no such thing as _ merely grain- 
matical gender, save Avhen sex is implied meta- 
phorically to inanimate things (a ship, a steam- 
engine, &c.) by such a flgiirc of speech as per- 
sonification; but in Old English, as avcII tw. lu 
Sanskrit, Greek, and Latin, the greater part o! 
inanimate things are either masculine pr feniiiiine, 
the others being neuter; and this distinction oi 
gender is marked by the terminations of the nom- 
inative and other case-endings. Granniiaticai 
gender Avent gradually out of use after the Aorma 


GENEALOGY 


GENERATIONS 


129 


Conijuest, the northeiu dialects being the earliest 
to discard it. In Hebrew there is no neuter, all 
' names being either masculine or feminine, as also 
in the modern Romance tongues, Italian, French, 
Spanish, and Portuguese. German, again, in this 
particular resembles Old English and the classical 
tongues. See Grammae. 

Geiicalo^. See Pedigree. 

General, or General Officer, is an officer 
of the general staff of the army. A field-mai-shal 
or general commanding-in-chiei would in the field 
usually command several Army Corps (q.v.), a 
general one corps, a lieutenant-general one Divi- 
sion (q.v.), ,a major-general one Biigade (q.v.). 
Brigadier-generals in tlie British army are usually 
colonels in temporary command of brigades. There 
are many in India. In 1889 there were 5 field- 
marshals in the British army, 13 generals, 43 
lieutenant-generals, and 117 major-generals. Com- 
paratively few of these hold commands,, and if 
unemployed for five years in either rank they 
ai'e compulsorily retired. Also, a major-general 
must retire if he reaches sixtj'-two without being 
promoted, and a lieutenant-general or general at 
sixty-seven. Promotion amongst the generals is 
by seniority, unless there are good grounds for a 
contrary course, but promotion to field-marshal is 
made by the sovereign without respect to seniority. 
Colonels, if under fifty -five (sixty-two if holding 
temporaiy rank as major-general), and stated to 
be competent by the commander-in-chief, are 
eligible for promotion to general’s rank, and the 
seniors are usually taken to fill vacancies as they 
occur ; but at any time a colonel may be promoted 
for distinguished conduct. 

As regards pay, when actively employed a 
eneral commanding-in-chief receives £10, 15s. a 
ay ; a general not in chief command, £8 ; a lieu- 
tenant-genei-al, £5, 10s.; a major-general, £3; and 
a brigadier-general, £2, 10s., all exclusive of allow- 
ances for forage, &c. When on half -pay a field- 
marshal receives £1300 a year, the others £800, 
£650, and £500 respectively. When retired a general 
receives £1000 a year, a lieutenant-general £850, 
and a major-general £700 ; but there are various 
modifications affecting these amounts. 

The rank of captain-general, superior even to 
field-marshal, is held by tlie sovereign ex officio, and 
is borne by the colonel of the Honourable Artillery 
Company of London, but otherwise it has not been 
conferred upon any officer of the British army during 
the 19 th centuiy. 

In the United States the rank of general, a 
higher rank than had before existed, was created 
by act of congress in 1866, and conferred on General 
Grant. It was subsequently confeived on Sherman 
and on Sheridan. The highest rank held by Wash- 
ington was that of lieutenant-general, which is 
also usually that of the general-in-chief of the army. 
There is, of course, but one lieutenant-general; and 
by law there can be but three major-generals and 
six, brigadier-generals. The general’s yearly pay 
is §13,500; the lieutenant-general’s is §11,000; the 
major-general’s, §7500 ; the brigadier-general’s, 
§5500. In the militia there are ranks with like 
names, and the title of general as a form of 
address is consequently of enibaiTassing frequency 
in the United States. 

Gciicrnl, in the Roman Catholic Church, the 
supreme head, under the popo_, of the aggregated 
communities throughout Christendom belonging 
to a religious order (though tlie abbas abbatnm 
of the Benedictines is not actually styled 
‘ general ’ ). The governing authorities of the 
nionastic ordere in the Roman Catholic Church 
may be arranged in three classes: (1)_ the 
superiore of individual convents or communities, 
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called in different ordere by the various names of 
abbot, prior, rector, guardian, &c. ; (2) tlie ino- 
vincials, who have authority over all the convents 
of a ‘ province ’ — the provinces being usually coin- 
cident in limit with kingdoms ; (3) tlie general, to 
whom not only each member of the order, but all 
the various officials of eveiy rank are absolutely 
subject. The general is usually elected, commonly 
by the general chapter of the order, which, in the 
rnajority of orders, consists properly of the provin- 
cials ; with these, however, are generally asso- 
ciated the heads of the more important monasteries, 
as also the superiore of certain subdivisions of pro- 
vinces. The office of general in most ordere is held 
for three years. In that of the Jesuits it is for life ; 
but in all the election of the general chapter must 
be confirmed by the pope. In most orders, too, 
there is assigned to the general a consultor ( admoni- 
tor) or associate [sochis), who, however, is onlj' 
entitled to advise, and has no authority to control 
the superior. The general also is supposed to con- 
sult with and to receive reports from the various 
local superiors. He sends, if necessarj^ a visitor 
to inquire into particular abuses, or to report upon 
such controversies as may arise, and he hokfs a 
general chapter of the order at stated times, which 
differ according to the usage of the several ordere. 
The general is exempt from episcopal jurisdic- 
tion, being subject to the immediate jurisdiction 
of the pope himself. He resides in Rome, where 
he enjoys certain privileges, the most import- 
ant of which is the right to sit and vote with 
the bishops in a general council of the church. 
See Monachism, and the articles on the several 
orders. 

General Assembly. See Assembly, 
General. 

Generalisation is the act of comprehending 
under a general name a number of objects which 
agree in one or more points. These points are 
specially attended to by the process of Abstraction 
(q.v.), and are indicated by the common name. 
The result of generalisation is a common name or 
general term, which stands for the many objects 
in so far only as they all agree. This process is 
closely akin to classification and to definition ; 
and the higher kind of generalisation is Induction 
(q.v.). 

In logic the genus is a higher class which m- 
cludes a lower, the lower one being the Species 
(q.v.) ; but the distinction is relative.^ That which 
is a genus in relation to its species is itself a species 
in regard to a higher genus. The genus has the 
larger Extension (q.v.), the species the larger 
intension. For the great question as to whether 
the genera and species have a real existence, see 
Nominalism. For genus in natural history, see 
Genus. 

Generation, a single succession in natural 
descent, the children of tlie same parents ; in years 
three generations are accounted to make a 
centurj’. 

Generation, Spontaneous. See Spontane- 
ous Generation. 

Generations, Alternation of, an interest- 
ing complication in the life-history of many plants 
and animals, the organism producing oflspring 
which are unlike itself, but which in turn give rise 
to forms like the original parents. Thus, a zoo- 
phyte buds off a swimming-bell, and the fertilised 
ova of the latter develop into the fomier. Early 
in the century the poet Clianiisso, accompanying 
Kotzebue on his circumnavigation of the globe, 
called attention for the first time to the fact of 
alternation as obsen-ed in one of the locomotor 
tiinicates (Salpa); the progress of marine zoology 
and tlie study of para.sitic wonns gave many natural- 
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ists glimpses of other alternations ; but Steenstnip 
was the nrst to generalise the results in his work 
published in 1842, entitled ‘ On the Alternation of 
Generations ; or the propagation and development 
of animals through alternate generations, a peculiar 
form of fostering the young in the lower classes of 
animals.’ From hj'droids and flukes he gave illus- 
trations of the ‘ natural phenomena of an animal 
producing an offspring which at no time resembles 
Its parent, but which itself bzings forth a iirogen}’^ 
that returns in its form and nature to the parent,’ 
and distinguished the interpolated generation as 
the Awime, or ‘wet-nurse.’ His essay was sternly 
criticised by Owen in 1849, while Leuckart at- 
tempted to treat all the alternations as cases of 
metamorphosis. Criticism, however, has only ren- 
dered Steenstnip’s generalisation more precise, and 
the observations of some of the foremost natural- 
ists have shown that the phenomena are of wider 
occurrence than w.a.s at first supposed, though the 
form of the alternation varies widely in the different 
cases. 

(n) The Rhythm betivcen Sexual ami Asexual Re- 
production. — The simplest case to start with is that 
of many hydroids where a sessile, plant-like zoo- 
phyte — a colony of numerous nutritive ‘ pereons ’ — 
produces in the summer months modified reproduc- 
tive individuals which are set adrift as medusoids. 
These become sexual, and their fertilised ova 
develop into embiyos which settle down and give 
rise to the sessile zoophyte from which we started. 
The life-history may be* written in the formula : 

M . M , IM 
F-A— F-A~17 

( where M and F stand for male and female, and A 
for ase ’ . 

The • ■ jelly-fish (Aurelia) 

(fig- 1, ■ jiitrast. From the 



duced. Here the sexual generation is the more 
stable and conspicuous — the reveree of the former 
case, but the same formula applies, or the preceding 
graphic notation. In the free-swimming Tiraicata 
(Saipa and Doliolum) the alternation is some- 
what more complex, but in no essential respect 
different. 

(6) Alternation between Sexual and Degenerate 
Sexual Reprodtiction . — The life-history of the com- 
mon liver-fluke, sketched in the article Fluke, is 
in most cases as follows : From the fertilised ovum 
of the fluke an embryo develops, which produces, 
several asexual generations, the last of wliicli grow 
up to become sexual flukes. Now the asexual 
generations are not products of division or budding, 
but arise from what,_though not ova, maybe called 
precocious reproductive cells; in fact, they arise by 
a degenerate process of partlienogenetic reproduc- 
tion in early life. The facts may be thus e.x- 
pressed : 




where A- and A® represent two of the interpolated 
asexual generations. 

This alternation between sexual reproduction 
by fertilised ova and reproduction by means of 
.special cells which require no fertilisation prevails 
in many plants — e.g. fenis and mosses. From a 
fertilised egg-cell arises the ordinary fein-plant 
with which all are familiar. This, however, pro- 
duces no male or female elements, but simply 
‘spores,’ which are able of themselves (when they 
fall to the ground) to develop a new organisiii-y 
the inconspicuous but sexual ‘ prothallus.’ This 
bears male or female orgtans or both, and from the 
fertilised egg-cell thus produced the consiiicu- 
ous vegetative, sexless fern-jflant once more 
arises. The facts .may be again expressed in 
notation : 



Fig- 1- — Life-lustorj- of the common Jelly-fish .- 
1, frcc-swiinming embryo (;i!anv!a); 2-0, the embryo fixed 
developing into a ‘ liydm-tiiba,’ wliicb (7-8) divides trans- 
versely into a pile of individuals; these in turn (9) are 
liberated and grmv(lO-ll) into jelly-lish. (From HaeckcL) 

large frce-swjmming sexual jelly-fish cmbi-j-os are 
produced winch develoji not into jellv-fisli again, 
but into sessile tubular organisms or ‘iiydra-tubm.’ 


A, asexual, prcKluces S, sexual, from fertilised ovum of wliicb 
A npiin arises. 

From these, by growth .and division in .an entirely 
asexual fashion^ the jelly-fish nre in turn repro- 


A, the vegetative sexless fcm-plant produces a spore (tji.) from 
which the sexual ‘prothallus,’ S, arises, giving ongm to 
fertilised egg-cells, and thereby recommencing the cycle. 

The same fomula will apply to the moss, riie 
familiar moss-jdant bears male and female repro- 
ductive organs. From a fertilised egg-cell so jiro- 
dneed a sexless spore-iiroducing generation at once 
develops, and grows like a parasite on the apex o| 
the inoss-pilant. The spores fall to the ground; and 
grow out into threads ( ‘ protonema’), from which 
there is finally budded the moss-pl.ant witli winch 
we started. , 

Beside.s the above alternations there are olh« 
rhythms, some more compilcx, othere much less 
frequent, into which we cannot here enten 
some cases the lifo-liLstory of the liver-fluke, by 
division of the embiyo (sporocyst), coiiihincs tiic 
nltciTi.ation.s (a) and (bj; in .some niidgo Ihi'V'O 
juvenile parthenogenesis alternates with the aduit 
sc.xual jirocess ; in not a few casa®, lys in aphiuc- , 
the riiythm is between parthenogenesis and normal 
sexual reproduction ; wliile finally there is an alter- 
nation of two different xariw/ geiieratioiis m three 
thread-worms or nematodes. _ - i - ic 1 

Occurrence . — Alteniation of generations is hintci 
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at in the colonial Kacliolavians, is definitely seen in 
. the fresh- water sponge, is very characteristic of the 
Coelenterates, prevails with curious complications 
in the flukes, is doubtful in tapeworms, occui-s in 
one form in a few Nematodes and in certain 
Chffitopods ( Syllids ), is represented by the rhythm 
between parthenogenesis and sexual reproduction 
in crustaceans and insects, and is very emphatic 
where it was first' observed — ^in the locomotor tuni- 
cates. 

In the lower plants, algoe and fungi, an alterna- 
tion between spore-producing 
and truly sexual generations 
\ / is frequent. In mosses and 

S V ferns it is almost constant, 

rrr-7 and yet more marked. Occa- 

/Ay aXv sionally spore-formation or 

sex-cell formation may he 
r — 7 suppressed, and the life- 

sV/ a/ history thus simplified. In 

^ the flowering plants what 

\ ;,7 coiTesponds to the sexual 

generation of a fern is much 

V S77 reduced ; it has come to 

yy remain continuous with the' 

Sv vegetative asexual genera- 

... tion, on which it has had a 

'• "• subtle physiological reaction. 

I. expresses ordinary al- as to Rationale.— 

ternation between sex- mi • • _ i • a. r 

ual (S) and asexual (As) The origin and import of the 
generations ; in II. the above rhythms, and then* 
aspual is incr^singly relation to the theory of 
Si (S are difficult prob- 

III. the sexual is sub- lenis. _ To some extent, ho_w- 
ordinated to the asexual ever, it is easy to recognise 
(as in flowering plants), that some of the alterna- 
tions only express with 
emphasis the fundamental organic antithesis be- 
tween nutrition and reproduction. A fixed hydroid 
— passive and well nourished, is preponderatingly 
vegetative and asexual ; the reverse habit, the 
physiological rebound, finds e.xpression in the 
actively locomotor sexual swimming-hell or niedu- 
soid. In the same way, though the alternation is 
less strictly between ase.xual and sexual, the con- 
trast between the deeply-rooted, leafy, spore-bear- 
ing fern-plant and the inconspicuous, weakly-rooted, 
slightly-exposed, sexual prothallus is again funda- 
mentally parallel. Alternation of generations is in 
fact an emphasised rhythm between the anabolic 
and katabolic tendencies so fundamental in the 
individual and racial life. To this, however, it 
will he necessary to return in the article Repro- 
duction. 

See Steenstrup, ‘On the Alternation of Generations’ 
(Eng. trans. Bay Society, 1845) ; Owen’s Parthenogenesis 
(1849); Haeckel’s C?encre(fe Aforpftofoyie (Berlin, 1866) ; 
Geddes and Thomson, The Evolution of Sex (Lond. 
1889). 

GencseCr a remarkable river rising in Pennsyl- 
vania, and flowing nearly 200 miles north through 
western New York into Lake Ontario, 7 miles N. 
of Rochester. The Genesee is famous for its 
extraordinary falls. Three of these occur within 
a distance of IJ mile ; two are respectively 68 
and 90 feet high, and the Portage Falls are 110 
feet liigli. The river has also a sheer fall of 95 
feet at Rochester, utilised for water-power; and 
another cascade, a few miles below, is almost as 
high. 

Genesis (Gr., ‘origin,’ ‘generation’), the name 
given by the Septuagint to the gening hook of the 
Pentateuch. In the Hebrew Bible it is named, 
from its fii-st word, Bcrcsliith (‘in the beginning’). 
Critics are agreed that the hook, like the rest of the 
Pentateuch, is a mosaic, drawn from various 
sources. A general description of these is already 
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given in the section on the Law and Historical 
Books in the article Bible. 

In Genesis the historical thread of the Priestly 
Code runs parallel to that of the Jehovistic element, 
which, in tlie view noiv prevailing, is the earlier of 
the two. The Priestly Code opens the book with 
its account of the creation of the world (i. 1 — ii. 4«), 
which is immediately followed by the Jehovistic 
account (ii. 46— iii. 24). After these are given, 
both in the Priestly narrative and the Jehovistic, 
the transition from Adam to Noah (iv. v.), tlie 
flood (vi.-ix. ), and the transition from Noah to 
Abraham (x. xi.). In Genesis the Priestly naiva- 
tive is a summai'y of facts mainly subordinated to 
the development of the theocracy. The histoi-j’ is 
broken into sections, each beginning with tlie words, 
‘these are ihe generations of,’ &c. ( cf. v. 1; vi. 9 ; x. 1 ; 
xi. 10, &c.), whence the name Genesis is derived. 
The whole is divided into three periods, each intro- 
duced by a covenant — ( 1 ) with Adam ( i. 28 — ii. 4 ) ; 
(2) with Noah (ix. 1-17); and (3) with Abraham 
(xvii.). Each covenant has its sign : the first lias 
the Sabbath (ii. 3), the second the rainbow (ix. 12), 
the third circumcision (xvii. 10). These three 
periods and covenants lead up to the fourth period 
and covenant — viz. the Mosaic. The writer pro- 
ceeds in an orderly and circumstantial manner, 
giving much attention to chronology, and, for tlie 
sake of clearness, sometimes repeating details more 
in the style of a lawyer than a historian (cf. vii. 
13-16; viii. 16-19; xxiii. 17, 18, 20). The name 
for God used by him in Genesis is Elohim or El 
Shaddai ( see Ex. vi. 3 ). The promises are by him 
confined to Israel, and have no reference to salva- 
tion through Israel for Gentiles (cf. xvii. 6-8; 
xxi'iii. 3, 4; xxxv. 11, 12). 

The ‘ skeleton of ethnographic genealogj’ ’ which, 
in both narratives, is the foundation of the patri- 
archal liistoiy, is in the Jehovistic ‘ covered with 
flesh and blood.’ Here the characters are living 
men, and their passions and actions are traced with 
the deep moral and religious inspiration and the 
marvellous epic vividness and force Avhich give their 
imperishable charm to the stories of Genesis. And 
it IS the prophetical narrative that shows how the 
Divine purpose included from the beginning a 
remedy foi- the ^I’orld’s sin (iff. 15), reveals the 
long-suflering mercy of the Divine mind ( cf. viii. 
21, 22; xviii. 23 et seq.), and prophesies that ‘in 
Abraham’s seed shall all the nations of the earth be 
blessed’ (xii. 3 ; xviii. 18 ; xxviii. 14). For the 
distinction made between dift'erent parts of the^ro- 
phetical narrative (less obvious than that between 
the prophetical nanative itself and the Priestly 
Code), see Pentateuch. How the conclusions of 
science have affected the literal faith in the descrip- 
tions of creation ^ven in Genesis is shown in the 
article Creation, and in Riehm, Her biblise/ie 
Schdjjfimgsbcricht (Halle, 1881). 

See the Commentaries by Lutlier, Calvin, Kosenmuller 
(1821), Kimchi (edited by Ginsburg, 1842), Kalisch 
(Lond. 1858), lUright (li. 1859), Cook and others (ib. 
1871), Tuch (2d ed. by Arnold & Mers, 1871), Keuss, 
F. Delitzsch (4th ed. Leip. 1872), Lange (2d ed. 1877), 
Keil (3d ed. 1878), Hilhnann (4th ed. 1882), and Hods 
(Edin. 1882). See also Knobel, Hie Tdlkertafcl dcr 
Genesis (Giessen, 1850) ; 'WellhauBen, Prolegomena (Eng. 
trans. 1885); and DrivePs Rotes on Lessons from the 
Pentateuch (New York, 1887). 

Genctte, or Genet ( Gcnctta ), usually regarded 
as a separate genus of carnivorous mamnials, but 
by some included in the genus Civet (q.v.). The 
genettes dift'er from the civets in their smaller 
size, the vertically slit .pupil, the completely re- 
tractible claws, the smallness of the anal pouch, 
and the faintness of the characteristic odour. _ Of 
si.v species of genette, Rve are found only in Africa; 
the common genette is found also in the south of 
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Europe and Syria. Its fur is graj; with black or 
hrcuTi spots, and it is "the onlj' vivernne animal 



. .■;■!«■. , ■■ ■;; 

' ' ^ f.V • > •,'/ ‘‘.I* *?- r'"^, 1 

Common Genetta {Oenctta vuhjavis). 

found in Europe. Genettes may he trained to catch 
mice liks cats. 

Geneva, a canton in the south-west of Switzer- 
land, is hounded N. hj’ tlie canton of Vaud and the 
Lake of Geneva, and S., E., .and W. hy the terri- 
tories of Erance. It h.as an area of 108 sq. m., and 
in 1880 had a nop. of 101,595, of whom 61,560 were 
Catholics, whilst 85 per cent, spoke French as their 
mother-ton"ue. It is watered hy the Ehone and 
the Arve, wiich unite about 2 miles from the south- 
M'cst e.xtremity of the Lake of Geneva. The surface 
is hilly, chief eminences being the steep Salfeve 
(4528 feet) and the Reculet (5631); hut the soil, 
which is not naturally fertile, has been rendered so 
hy the industry of the inhabitants. According to 
the constitution of 1847, since amended, all male 
citizens of twenty years of .age exercise the right 
of electing representatives to the cantonal council, 
the supreme legislative body, the age of memhem 
of which mitst he at least twenty-five years. 
There is a representative for every 1000 inhabit- 
ants. The executive is confided to a council of 
state composed of seven members, nominated for 
two yeai-s by universal suflrage. The constitu- 
tion gnar.antees civil and religious liberty, all forms 
of worship being allowed by law ; but the national 
churchy is the Reformed Calvinistic. Piimary 
education is compulsorj-, but free. The chief 
branches of industrj’ are g.ardening, vine and fruit 
Rowing, and the manufactui-e of articles of 
oijoutcric and watches. In the two last-named 
branches the annual production is valued at nearly’ 
one million pounds sterling. I»Iusical-boxes, clirono- 
ineters, mathematical instruments, with pottery, 
&c., are also made. The chief torra is Geneva. 

Geneva (Fr. Genive, Gei-. Genf, Ital. Ginevm), 
capital of the Swiss canton of the s.ame name, is 
situated at the exit of the Rhone from tlie Lake 
of Genova, .888 miles by rail SE. of Paris. A Gallic 
town origin.ally, Geneva acknowledged Roman 
supremacy in 120 B.C. It rvas a place of some im- 
portance under the Burgundian kings, from whom 
It passed in 534 to the Franks, and from them 
towards the end of the 9th ccntuiy' to the new 
kingdom of Burgundy. It had been made a bishop’s 
scat in the 4th contiiiy. From the 12th centiirv a 
continual feud existed between the bi.shops and the 
Counts and Dukes of Savoy with regard to the 
supremacy— a .state of tiling which the citizens 
Hiok a/l vantage of to obtain .a considerable share of 
niunicip.al liberty for thciiiselve.s. Having secured 
Ireiburg (1510) and Beim (1526) for allies, the 
republic of Geneva finally won its complete in- 
dependence from Savoy. The acceptance of Pro- 
testantism by the republic a few yearn later 


brought to an end its alliance with the Rom.an: 
C.atholic republic of Freiburg, and exposed it to 
fresh attacks from the .House of Savoy ; and it was 
only s.aved by the timely intervention of itsstaiiheli 
ally Beni (1536). In the summer of . that s.ame 
year Calvin (q.v.) arrived at Geneva, and began Iiis 
reconstitution of the political and social life of tlie 
city', which created^ it one of the chief strongliohls 
of Protestantism in Europe. In 1602 the hast 
attempt of the Dukes of Savoy to recover tlic 
town w.as fnistiated by the citizens. During flie 
ISth century Geneva was distr.acted by unceasing 
feuds between the aristocr.atic .and popular parties, 
until in 1782 Bern_, S.ardinia, and, in particular, 
France interfered in favoiir of the .aristocracy. 
The French Revolution led to a new crisis: the 
government was overthrown in July 1794, equality 
m the eye of the law was established, a nation.al 
convention appointed, and a reign of terror com- 
menced. In 1798 Geneva and its tenitory were 
annexed to France ; but, after the overtlirow of 
N.apoleon, they’ recovered their independence and 
joined as twenty -second c.anton the Swiss Confedera- 
tion tinder the sanction of the treaties of Vienna 
and of Paris (1815). Tlie<aristocraticp.artyni.an.aged 
to reposses.s themselves of the govemineht of the 
city, and their nile was only superseded hy ainorc/ 
democratic constitution after much agitation and' 
several risings of the people between 1842 and 1846,, 
in which the leading spirit was Fazy (q.v.). Afteif 
1870 the town was for some years kept in a state <pi 
unrest owing to the attempt of the VUramm- 
tanes to revive the Roman Catholic bishopiicjof 
Geneva. ) , „ J , 

Formerly Geneva was suiTounded by walls, amd 
consisted of clustei's of narrow and ill-draigied 
streets ; but since the .accession of the indflcal 
party to power in 1847 the .town has been alntet 
entirely’ rebuilt in modern style. The .ancierrt 
ranip.arts have been removed, streets widened and 
well paved, new and commodious quays constructed 
along the shores of the lake .and river, and various 
improvements introduced, chief aniongst which 
is the erection of a breakwater, within which 
steambo.ats are received and lie in safety. In its 
couree tlu'ougli the town the Rhone- forms two 
islands, on one of which still exists an antique 
and picturesque cluster of buildings ; on the otiicr, 
laid out as a public pleasure-ground, is a statue oi 
Rousseau. In the Place des Allies is a svunptuoas 
monument to Duke Charles Al. of Brunswick, 
who, dying here in 1873, left 16,500,000 francs to 
the city’. F.amous as a theologic.alj literary, ana 
scientilic centre, Geneva has given birth to 
Rousseau; to the physicist De Saussiire; to tlie 
naturalists Charles Bonnet and Pictet; toEecker, 
the French minister of finance, and father oi, 
Madame de Staiil ; to the Immorist Toepfler ; ana 
to the sculptor Pradier. The principal edilices .are 
the Transition cathedral of St Peter, which date 
from 1124; the town-hall, within which the 
here of the Alabama (q.v.) arbitration met ni 1®'-' 
the academy, founded hy Calrin in 1559, " 

librniy of 110,000 volumes, and in 187.8 cqnyertc . 
into a university (with about 600 students); tn 
magnificent theatre, opened in 1879, which raoM 
next in size to tlie Paris Op6ra and I'lC Loi ia- 
tlie.atro of Vienna; the Bath Musonni (I®'*'"’” 
tboFol Museum, with collections of Greek, Rom., 
and Etruscan antiquities ; the Atlien.a'uni, dc'Oi 
to the fine arts ; and the nitiseum of oat 
histoi . r S geological collec- 

tion, . 

staple manufactures of the town ') ,-.)7 

musical-boxes, and jewelry. Pop. (ISSo) .r.v 
(with the suburb.s Plainpal.ais and Eaux 
74,453); (1888) 52,457. iee woirks >>’ 

( ISOS), Blavignac ( 1872), .and Roget (18/0-83)- 
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The Geneva Convention (1864), signed hy twelve 
delegates from various countries, mainly regards the 
succour of tlie wounded in time of war, and forbids 
duel methods of warfare (e.g. the use of explosive 
bullets). The resulting international code was 
ultimately adopted by all civilised powers except 
the United States ; and a ‘ Eed Cross Society ’ was 
established, which became verj' prominent and 
helpful during the Franco-German war (1870-71), 
its Hag, with the ‘ Geneva Cross,’ being recognised 
as neutral. Other international conferences for 
promoting the same objects were held at Paris 
(1867) and Berlin (1869). For the Geneva, Bible, 
see Bible. , 

Geneva, a town of New York, at the north end 
of Seneca Lake, 26 miles W. of Auburn by rail, 
with flouring-mills and manufactures of engines, 
boilers, &c. It is the seat of Hobart College 
(Episcopal, founded in 1824). Pop. (1880) 5878. 

Geneva, Lake of, or Lake Lejian (Lacus 
Lemanus), situated between Switzerland, to which 
the larger portion belongs, and France. It lies 
1218 feet above the level of the sea, and extends 
for 43 miles from east to west, in the form of 
a crescent. Its greatest breadtli is 9 miles, its 
area 223 sq.,m., and its ma.ximiim depth is 1092 
feet. This lake at some periods of the year 
presents a curious phenomenon : the whole ma.ss 
of water oscillates from side to side of the lake, 
causing, especially near Geneva, a rise and fall 
of from two to five feet in the coui-se of about 
eight or ten minutes {seiche). The phenomenon is 
probably due to differences of barometric pressure 
on different parts of the surface. The lake abounds 
in fish. The shore on the side of the Pays de 
Vaud is a classic spot, celebrated by J. _J. Rousseau 
in his Nouvelle HCloise and by Byron in his Childc 
Harold and in the Prisoner of Chillon, while the 
names of Voltaire and of Madame de Stael are 
connected with Ferney and Coppet at the Geneva 
extremity. Gibbon’s with Lausanne. The southern 
French shore rises solemn and stern, with the 
mountains of Savoy in the background. From 
the Lake of Geneva, Mont Blanc is visible, and 
although 60 miles distant, is often reflected in its 
waters. Mirages are sometimes observed on the 
lake. The Rhone enters the lake at the upper- 
end, turbid and yellow, and leaves It at the town 
of (leneva as clear as glass, and of a deep blue 
tint. The lake receives about twenty unimportant 
streams along its northern shore. 

GenCvWiVe, the patron saint of Paris, was born 
about 424, in the village of Nanterre, near Paris, 
and took the veil in her fifteenth year, ^“00 the 
death of her parents she removed to Paris. She 
acquired an exti-aordinary reputation for sanctity, 
which was increased by her confident assurance 
that Attila and his Hu'ns would not touch Paris, 
and by an expedition undertaken for the relief 
of the starving city during the Frankish invasion 
under Childeric, in which she joui-neyed from town 
to town, and returned with twelve ship-loads of 
•provisions. In 460 she built a church over the 
tomb of St Denis (q.v.), where she Avas buried at 
her death in 512. See her Life by Saint-Yves 
<1845) and Lefeuve (neiv ed. 1861). 

Genghis Khan, originally called Temujin, 
a celebrated Mongol conqueror, was born in 1102 
at Deligun Bulduk on the iwer Onon (SE. of 
Lake Baikal), the son of a Mongol chief Avhose 
sway extended over great part of the region 
between the Amur and the Great Wall of China. 
Being called upon to rule his father’s people ivhen 
only thirteen years of age, Temujin had to struggle 
hard for several years, first against a confederacy of 
revolted tribes, then against different confederacies 
of hostile tribes and neighbouring rivals, Avhoiii his 


uninterrupted successes and rapidly-growing power 
had made jealous. The most critical period of 
his career at this juncture occurred during a war 
with Wang Khan, the powerful chief of the Keraits. 
Temujin, at first worsted, u-as compelled to retire 
to a desert region with only a few warriors ; but in 
the following year ( 1203 ) he collected another army, 
and Avith it inflicted upon his enemy a crushing and 
decisive defeat. The Keraits thereupon became 
subject to Temujin. His ambition aivakening ivith 
his continued success, the iMongol prince spent the 
next six years in subjugating the Naimans, a 
poAverful Turkish confederacy Avho occupied the 
region betAA-een Lake Balkhash and the river Irtish ; 
in conquering Hia or Tangut, a Chinese empire 
lying betAveen the Desert of Gobi and Chaidam ; 
and in assimilating tlie results of the A-oluntary 
submission of the Turkish Uigurs, fioni Avhom the 
Mongols derived the beginnings of their civilisa- 
tion, as their alphabet and laAvs. It Avas during 
this period*— viz. in 1206, that he adopted the title 
of Jenghiz or Genghis Khan, equivalent to ‘Very 
Mighty Ruler.’ 

Bent upon j-et more ambitious schemes, he in 1211 
refused tribute to the Kin emperor of North China, 
and invaded and oveiran his country in several 
campaigns. About this same time, too, his atten- 
tion AA'as directed to the AA'est : Avith comparatively 
little trouble he defeated the ruler of the Kara- 
Chitai empire, and annexed (1217) his country, 
AA’hich extended from Lake Balkhash to Tibet. 
His next undertaking Avas the most formidable 
of all, an attack upon the poAverful empire of 
Kharezm, Avhose confines ran conterminous Avith 
the Jaxartes (Sihfin or Sir- Daria), Ferghana, the 
Indu.s, Persian Gulf, Kurdistan, Georgia, and tlie 
Caspian Sea. Entering this extensii’e country 
AA-ith three armies in 1218, the Mongol prince and 
his captains successively took, often by storm, the 
populous cities of Otrar, Siglmak, Aksi Khojend, 
Bokhara, and Samarcand, hunted doAvn from one 
end of his territories to the other Mohammed, the 
ruler of Kharezm, and the princes of his family, 
captured Urgenj or Kharezm (noAV KhiA-a), devas- 
tated Avith most horrible cruelties and barbarities 
the beautiful and prosperous province of Khorasan 
and its cities (Nessa, Merv, Nisliapur, and Herat), 
chased Jelal-ud-Din, son and heir of Mohammed, 
across the Indus into India, and finally returned 
home in 1225 by the AA'ay they had come, Tavo 
of Genghis’ lieutenants, Chepe and Subutai, avIki 
had so relentlessly and pertinaciouslj- hunted doAA-n 
iMohammed, pa.ssed on from the southern shore of 
the Caspian nortlnvards through Azerbijan and 
Georgia, then, turning to the AA-est, the 3 ^ traversed 
southern Russia and penetrated to the Crimea, 
CA-eryAvliere routing and slaj'ing, and finally re- 
turned bj- Avaj' of Great Bulgaria and the Volga, 
bej'oml the northern end of the Caspian — a marvel- 
lous military raid. MeanAvhile in the far east 
Mukuli, one of the most capable amongst the 
group of the great conqueror’s clever generals, had 
completed the conquest of all northern China (1217- 
23) except Honan. 

Genghis did not long stay quietly at home. 
After but a feAV months’ rest he again took to the 
saddle, to go and cliastise the king of Hia or 
Tangut, Avho ha<l refused him obedience. But this 
AA-as his last expedition, for, after thoroughly subdu- 
ing the counti-y, Genghis died of sickness, on ISth 
August 1227, amongst the northern offshoots of the 
Kuen-Lun called the Mountains of Liupan. The 
rapidity and magnitude of his conquests seem to 
hav-e been as much due to the admirable disci]!- 
line and organisation of his armies ns to the 
methods in Avhich he conducted his campaigns. 
His troops AA-ere all horsemen, hardj-, abstemious, 
inured to fatigue, indifferent to Aveather, accus- 
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tonied to "0 clays and nights in the saddle with- 
out restinr° Thus the Mongol amiies could move 
with extre*ine celerity, and needed little provision- 
in". They never left either enemy or strong town 
heTiind their hacks to threaten their communica- 
tions : all the foimer were ruthlessly slain or 
massacred, all the latter completely razed to the 
ground. The hard labour necessary in besieging 
file fortified cities was done by the peasantrj’ 
of the conntiy in which the5' were situated, and 
in the battles the same wretched people were 
frequently placed by the Mongols in the fore- 
front of 'the fight to hear the brunt of their 
enemies’ onset. Genghis was, however, something 
more than a wanior and conqueror; he was also 
a skilful administrator and ruler : he not only 
conquered empires stretchin" from the Black Sea 
to the Pacific, hut he organised them into states 
which encluretl beyond the short span that usually 
measures the life of Asiatic sovereignties. 

See Howorth, Bistory of the Mongols, part 1 (187C); 
E. K. Douglas, Life of Jengliiz Khan (1877) ; and com- 
pare Erdmann, Temudschin, der UnerschiUtcidiche (1862), 
and D'Dlisson, Hisloire des Mongdlcs 

Genii, among the ancient Romans, were pro- 
tecting spirits, who were supposed to accompany 
eveiy created thing from its origin to its final 
decay, like a second spiritual self. They belonged 
not only to men, but to all things animate and in- 
animate, and more especially to places, and were 
regarded as effluences of the Divinity, and wor- 
shipped with divine honours. Not only had every 
individual his genius, but likewise the whole 
people. The statue of the national genius was 
])laced in the vicinity of the Roman forum, and 
IS often seen on the coins of Hadrian and Trajan. 
The genius of an individual was represented by the 
Romans os a figure in a toga, having the head 
veiled, and the cornucopia or patera in the hands ; 
while local genii appear under the figure of serpents 
eating fruit set before them. Quite diflereut are 
the genii whose Arabic name, Djinn or Jinn, was 
translated by the Latin term genius, for want of 
a better word, or from the casual similarity of the 
sounds. See Dejionology, and Fa5IILI.4R. 

Gcilipap, Gcnimi cmcricaiia (Cinchonacem), a 
large tree of the West Indies and warm parts of 
South_ America, with e.xcellent fruit. The pearl- 
gray timber is occasionally used by joiners. 

Genista (Celtic gen, ‘a shrub’), a leguminous 
genus already mentioned under Broom (see also 
Greenweed). G. anglica, a small, much branched, 
very spiny shnib of poor soils, is called Petty 
Whin and Needle Furze in England. Tlie Genista 
of Virgil and other Roman classics is siqiposed to 
he G. itispanica, of southem Europe, with branched 
.stiff spines. The name Plantagenet is from Planta 
Genista : but what jdaiit was intended, and whether 
the common broom, furze, or a species of Genista 
is not so certain. See Plantagenet. 

Genitive. See Grammar. 


Genli.s, Stephanie Felicity Ducrest di 
St Auihn, COMTE.SSE DE, was hoin at Champedri 
near Autun, in Burgundy, 25th J.anuary 1740. A 
.of sixteen she was married to* the Comt' 
ue Genus, and in 1770 was made ladv-in-waitiu« 
to the Duchesse dc Chartres. In, 17S2‘the Due li 
Cliartres, afterwards known ns Egalite, appointei 
governor’ of his children, including Louis 
1 liihppe. Madame de Genlis wrote a variety o 
works for her pupils, among othere ThiCitrc <T'kdn 
cation ( 1779-80), a collection of short comedies 
Annalcs dc [a Verta (1781 ) ; Adilc ct Theodore, o, 
Lcitres surl Muetdion (1782); and Lcs Vciltfcs d 
Chatcan (1/84). On the breaking out of the Rc 
volution JIadame de Genlis took the liberal side 
but was ultimately compelled to seek refuse (1793 


in Switzerland and Gennany. 'SVhen Boiiaparte 
became consul she returned (1799) to Paris, and 
received from him a pension. She died at Paris, 
3lst December 1830._ Madame de Genlis’s 1101(10® 
amount to about ninety volumes. Amongst them 
niay be mentioned the romance Mdllc. dc Clermont 
(1802), Mcmoircs InecKts sur Ic XVIII. Siiclc.ct 
la devolution Frangaise (10 vols. 1825), and Diners 
du Baron d’Holhach. 'The last contains a great 
deal of curious but malicious information concern- 
iiig the freethinkei-s of the 18th . centuiy. See 
Bonhomme’sJInie. ffc Genfw (Paris, 1885). 

Genuesnret, Sea of. See Galilee. 

Genoa (Ital. Genova,^ Fr. Genes, anciently 
Gcnna ), a city of Italy, situated on the Meditef- 
i-jinean gulf of the same name, at the foot of the 
Apennines, is the capital of a province and the 
Tiiost important seaport. By rail it is 801 miles 
SE. of Paris, 171 NE. of Mareeilles, and 93 SSW. 
of Milan. Pop. of the town ( 1881 ) 138,081 ; of the 
commune, 179,515 ; pop. of the province of Genoa, 
(area, 1572 sq. m.) 760,122. 

Tne slopes oi t'ne bills beliinfi tbe city down to 
the shore are covered with buildings, teiraced 
gardens, and groves of orange and pomegianate 
trees ; while the bleak summits of the loftier ranges 
rising still farther back are capped with a line 
of strong forts, batteries, and outworks. The fine 
harbour, semicircular in shape, with a diameter of 
rather less than a mile, is protected seawards from 
tlie south and south-east winds by two piei«. In 
front of this inner harbour another one has been 
made by the construction of two outer moles. 
Besides this, the quays of the inner harbour liavo 
been greatly improved, and in 1889 graving-docla 
and other works were completed. On the north 
side of the port is a naval harbour and a marine 
arsenal; and on the east side the warehouses. of 
the foi-mer (until 1867) free port. Genoa is tlie 
commercial outlet for a wide extent of country, of 
which the chief exports are rice, wine, olive-on, 
silk goods, coral, paper, macaroni, and marble. , 
The imports are iirincipally raw cotton, wheat,, 
sugar, coal, hides, coll'ee, raw wool, fish, petroleum, 
iron, machinery, and cotton and woollen textiles. 
The annual exports of Genoa are valued at nearly 
T4,000,000, while the imports are returned at more 
than £15,000,000. About 5800 vessels, of 2.93OOO 
tons burden, enter annually, and about 5760 of 
2,979,000 tons clear, three-fourths of the vessels, 
with nearly one-half of the tonnage in each 
being Italian. The principal industrial estabhsli- 
ijients of the city embrace iron-woi'ks, cotton anil, 
cloth mills, macaroni- works, tanneries, siigar- 
i-efineries, and vesta match, filigi'ec, and paper 
factories. From 70,000 to 100,000 emigrapts sail 
every year from Genoa for South America; m 
IS88 the number rose to 181,437. 

While strikingly grand as viewed from tiic sea, 
and so far worthy of being entitled Genova to 
Superha, Genoa is in reality built awkirordlv on 
iiTogular lising ground, and consists of a ’ 

of narrow and intricate lanes, accessible only to 
foot-passenger-s, or to the jiack-miiles bj' the use 
of which a large portion of the inteinat goods 
traffic is conducted. These thoroughfares, nil 
which the light of day imperfectly P3,‘'‘“‘''. 
are lined with tall buildings, some of thwi 
marble and of handsome architecture, , but no 
in many cases transformed into hotels na ' 
ness establishments. Of the palaces the nio^ 
famous are the ducal palace formerly 
by the doges, now appropriated to tiic niee“''c' 
of the senate ; and the Doria, P>‘a’‘cnwi 
1529 to the great Genoese citizen Andrcit 1 
whose rc.sidence it wa.s during his 
the republic. The palaces Bfignolc-Sale, Hco ’ 
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Durazzo-Pallavicini, Spinola, Balbi-Senarega, and 
others possess gi’eat interest on account of their 
liistorical fame and arcliitectnral beautJ^ Many of 
them contain galleries of paintings ; the Brignole- 
Sale has ivorks bj- Van Dyck, Rubens, Albrecht 
Diirer, Paolo Veronese, Guercino, &c. Foremost 
amongst tlie churches stands the cathedral of St 
Lorenzo, a grand old pile in the Italian Gothic 
style, built in the 12tli centuiy and frequently 
restored. In the church of St Ambrogio ( 1589) are 
pictures by Guido Reni and Rubens, and in that 
of St Stefano an altar-piece by Giulio Romano ; 
the interior of LAnuunziata is splendid with fine 
marbles and rich gilding. The marble municipal 
palace, built in the Late Renaissance style, with 
a magnificent vestibule, courtyard, and galleries, 
and the palace of the Ilogana must also be men- 
tioned. The university (790 students in 1886), 
originally built in 1623, reorganised in 1812, has 
a library of 116,000 volumes. Genoa is well sup- 
plied with technical schools and institutions for 
higher education. The great hospital, the asylum 
for the poor (provision for 2200 persons), the deaf 
and dumb institution, and the hospital for the 
insane are amongst the finest institutions of their 
kind in Italy. There are numerous excellent 
philanthropic foundations, as the Fieschi, an asylum 
for female orphans. Furthermore, we must men- 
tion the public library, containing 50,000 volumes ; 
the Academy of Fine Arts, founded (1751) by the 
Doria family ; the Carlo Felice Theatre, one of the 
finest in Italy ; and the Verdi Institute of Music. 

The Genoese are a shrewd, active, laborious race, 
and possess all the qualities of a commercial and 
maritime community. They make skilful and 
hardy seamen, and are still remarkable for the 
spirit of enterprise and freedom which so stronrfy 
cliaracterised the period of the republic. To 
Columbus, Genoa’s most famous son, there is a fine 
monument (1862) by Lanzio. 

History. — Genoa, anciently the capital of Liguria, 
is firet mentioned as a place of considerable import- 
ance in the second Punic war. Having been de- 
stroyed by Mago, brother of Hannibal, in 205, it was 
rebuilt three yeai-s later by the Roman praitor Sp. 
Lucretius. On the dismemberment of the Latin 
empire Genoa fell succesrively under the sway of 
the Lombards, the Franks, and the Germans ; but 
amid all these vicissitudes_ it preserved, in_ a 
singular degree, both privileges and prosperity. 
At length it succeeded in establishing its independ- 
ence as a republic. Even tlius early commerce was 
the source of its power. The frequent incureions 
of the Saracens,, by wliom Genoa was sacked and 
pillaged in 936, led the Genoese to form an 
alliance with Pisa with the object of driving the 
aggressors from Corsica and Sardinia, their strong- 
holds in the Mediterranean. This being effected 
( 1017-21 ), the Genoese obtained, by papal arbitra- 
tion, the grant of Coraica, while Sardinia was 
assigned to the Pisans, a distribution which sowed 
the seeds of future discord between the two states. 
At the close of the 11th century Genoa commanded 
large'land and naval forces, and ranked as a power- 
ful maritime state, governed by annual magis- 
trates named consuls. The Genoese vigorously 
seconded the Crusades, and in return for their 
effective co-operation obtained several important 
maritime possessions and commercial privileges 
in the Holy Land (1109). The chief events of 
the three following centuries were the capture of 
Minorca (1146), Almeria (1147), and Tortosa 
(1148) from the ISIooi-s ; the wars with Pisa and 
Venice ; and the civil dissensions by which Genoa, 
in common udth all Italy, became distracted bj' 
the Guelph and Ghibelline factions. In 1284, at 
the naval battle at Meloria the Pisan Republic sus- 
tained such destructive losses that her maritime 


influence and public spirit never revived. The 
wars with Venice originated about 1244 in mutual 
jealousies respecting the commercial supremacy in 
the Levant, and continued, with various vicissi- 
tudes, till the end of the following century, when 
the Genoese, after the blockade of Chioggia (1379), 
were compelled to submit to disadvantageous 
terms by the peace of Turin ( 1381 ). 

Co-existent with this troublous external his- 
tory, civil dissensions exhausted and demoralised 
the state, and occasioned an infinity of changes 
in the primitive form of government. In 1217 
the consuls were superseded by a magistrate 
termed podesta, generally chosen from a foreign 
state, natives of Genoa being declared ineli- 
gible. During the next hundred years civil feuds 
raged inveterately, not alone between the Guelph 
and_ Ghibelline factions, but also between the 
patricians and the plebeians. Various other modi- 
fications of the government preceded the election 
of the first Genoese doge in 1339. This supreme 
magisterial office, from which all nobles were ex- 
cluded, continued in force for two centuries, its 
tenure being for life. But even then matters did 
not improve much. Finallj^ in 1396, the citizens, 
in despair, invoked the protection of the French 
king, Charles VI., and, after alternating between 
France and Milan, at last submitted to the lule of 
the lords of Milan ( 1464). In 1407 was founded the 
bank of St George, which eventually became a 
very po^yerful association, not only financiall 3 ' but 
also politically. From the invasion of Milan bj' 
Louis XII. in 1499 Genoa remained subject to the 
French until, in 1528, the genius and resolution of 
^drea Doria (q.v.) freed Iiis country from foreign 
invaders, and restored to her her republican institu- 
tions. The Fieschi conspiracy, which had for its 
object the overthrow of Doria and the destruction 
of the French party amongst the nobles, was sup- 
pressed in 1547. The 17th centurj' is marked ly 
two wars against the Duke of Savoy (1631 and 
1672) and the bombardment of the town bj' Louis 
XIV. (1684). The last important exploit of the 
Genoese was the expulsion in 1746 of the Austrians 
after an occupation of three months. In 1768 Genoa 
ceded to France the island of Corsica; and when 
Bonaparte invaded Italy he conferred (1797) on 
Genoa the name of the Ligurian Bopiiblioi which in 
1802 was abolished, Genoa becoming the chief town 
of a department of France. In 1814 Lord Bentinck 
stonneu the forts and captured the citj’, whereupon 
he restored the constitution which had existed 
previous to 1797. In 1815, bj' a decree of the Con- 
gress of Vienna, the state of Genoa was made a 
province of Piedmont. Following the fortunes of 
that state, it was finallj' incorporated in the king- 
dom of Ital}'. The opening of the St Gothard rail- 
waj' has great!}' increased the trade of Genoa with 
Germany. See J. T. Bent, Genoa : How the 
Mcpuhlie rose and fell (1880). 

Genoa, Gulf or, a large indentation in the 
northern shore of the Mediterranean, north of 
Corsica, has between the towns of Oneglia on the 
west and Spezia on the east a width of nearly 90 
miles, with a depth of about 30 miles. 

Genre-paintillS. Genre (French, from the 
Latin genus, ‘a kind’) is a tenn in art which was 
originally used to indicate simply any class or 
kind of painting, and was always accompanied by 
a distinctive adjective or epithet, as genre hisio- 
rique, ‘historical painting,’ genre dn paysuge, 
‘landscape-painting.’ The phrase genre or genre- 
painting, however, lias now come to be applied 
to scenes from familiar or rustic life, to all ligure- 
pictures which, from the homeliness of their sub- 
jects, do not attain to the dignity of ‘ historical ’ art. 
Gcnrc-painting, in its most typical development. 
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flowers of great beauty, and a general astringency 
pervades the order, whence many are of past or 
present medicinal repute. See ChiEjVTA, Buck- 
BEAN, and Centauey. 

Gentile (Lat. gentilis, from gens, ‘a nation’), 
in Scripture, a member of a non-Jewish nation, an 
alien, an unbeliever, a non-Christian. The Heb. 
goim, pi. of goi, ‘nation,’ is used both of foreigners 
m general and foreigner as enemies, as heathens ; 
so in the New Testament the Greek cf/tne, ‘nations,’ 
and Hellenes, ‘ Greeks,’ though sometimes meaning 
simply foreigners, non- Jews, usually had the invidi- 
ous sense of unbeliever, heathen. Compare the 
Greek use of Barbarian (q.v.). 

Gentile da Fabriano. See Fabeiano. 

_ Gentilly, a southern suburb of Paris, on the 
circular railway, at the foot of the Bicetre hill. It 
has a number of villas, tanneries, and manufactures 
of biscuits, vinegar, mustard, and soap. Pop. 
(1886) 14,278, many of them einployed in the 
neighbouring quarries and in washing. 

Gentleman, in its original and strict sense, a 
person of noble descent. The first part of the word 
comes from the Latin gentilis, which signifies 
belonging to a gens or family. The tenns gentle- 
man and nobleman were formerly identical in 
meaning ; but the popular signification of each has 
become gradually modified, that of the former 
having Yudened, of the latter having become more 
restricted. The continental noble ( Fr. ) or add ( Ger. ) 
still retains the original sense of our gentleman. The 
broadly-marked distinction between the nobleman, 
or gentleman and the rest of the community is 
one of the most prominent features of medieval 
life, and the source from which the less abrupt 
gradations of rank in modern society have been 
developed. The gentry of England had formerly 
many privileges recognised by law. If a churl or 
peasant defamed the honour of a gentleman, the 
latter had his remedy in law, but if one gentle- 
man defamed another, the comhat was allowed. In 
equal crimes a gentleman was punishable with less 
severity than a churl, unless the crime were heresy, 
treason, or excessive contumacy. A gentleman 
condemned to death was beheaded and not hanged, 
and his examination was taken without torture. 
Iii giving evidence the testimony of a gentleman 
outweighed that of a churl. A churl might not 
challenge a gentleman to combat, quia conditiones 
impares. After the introduction of heraldry the 
right to armorial ensigns or insignia gentilitia be- 
came (as the jus imaginuni had been among the 
Romans ) the test of gentility or nobility. Gentility 
was of course inherited ; but it was also within the 
prerogative of a sovereign prince to ennoble or make 
a gentleman of a pei'son of a lower grade whom 
he thought worthy of the distinction, and whose 
descendants accordingly became gentlemen. We 
have examples in England of the direct exercise 
of this prerogative by the sovereign as late as the 
reign of Henry VI., the patent of gentility or 
nobility being accompanied with no title of honour, 
but merely with a coat of arms, the grant contain- 
ing the words ‘ nohilitainus nobilemque faeimus ct 
creamus . . . ct in signum hujvsmodi nobilitatis 
amia ct armoriun insignia damns et concedimus.’ 
Letters of nobility of a similar description are 
granted by the emperor in Germany and Austria 
to the present day, conferring no title, but only the 
status of ntfef (nobleman or gentleman) indicated 
by the prefi.x von to tlie surname. A gentleman 
of ancestry was ( or is ) something beyond a gentle- 
man of blood and coat-armour : he must be able 
to show purity of blood for five generations — i.e. 
that his ancestors on every side for four genera- 
tions back — viz. his eight great-great-grandf.athei-s 
and eight great-great-grandmothei's — were all en- 


titled to coat-armour. This purity of blood is 
still insisted on for certain oflices in Germany 
and Austria. In England the concession of in- 
sigma gentilitia (or of creating a gentleman) has 
long been deputed to the kings of arms, the 
■ prerogative of the sovereign in the matter of 
rnnk being directly exercised only in creating peers, 
baronets, or kniglits. In our own day, while the 
stneter meaning of the word is retained in the 
expression ‘gentleman by birth,’ the less abrupt 
gradation of ranks and the courtesy of society have 
caused the term gentleman to be applied in a some- 
what loose sense to any -one whose education, 
profession, or perhaps whose income, raises him 
above ordinary trade or menial service, or to a 
man of polite and refined manners and ideas. See 
Esquiee, Nobility. 

Gentleman-commoner. See Oxfoed 

( University). 

Gentlemcn-at-arms (formerly called the 
Gentlemex-pexsionees ), the bodyguard of the 
British sovereign, and, with the exception of the 
yeomen of the guard, the oldest corps in the 
British service. It was instituted in 1509 by 
Hcniy VIII., and now consists of 1 captain, who re- 
ceives £1200 a year; 1 lieutenant, £500; 1 standard- 
bearer, £310 ; 1 clerk of tlie cheque, £120 ; and 
40 gentlemen, each with £70 a year. The pay is 
issued from the privy purse. Until 1861 the com- 
missions were purchasable, as in other regiments ; 
but by a royal command of that year this system 
M'as abolished, and commissions as gentlemen-at- 
arms have since only been given to military officers 
of service and distinction. The attendance of the 
gentlemen-at-arms is only required at drawing- 
rooms, levees, coronations, and similar important 
state ceremonies. The appointment, which is in 
the sole gift of the crown, on the recommendation 
of the commander-in-chief, can be held in conjunc- 
tion with half-pay or retired full-pay, but not 
simultaneously with any appointment which might 
involve absence at the time of the officer’s services 
being required by the sovereign. 

Gentoo' (Portuguese Gentio, ‘Gentile’), the 
term applied by old English writers to the Hindus, 
or natives of India; and in especial to the Gentoo 
laws, a code compiled by Sir William Jones. 

Gciltz, Feiedeich vox, politician and writer, 
was born at Breslau, 2d May 1764, and, shortly 
after entering the Prussian civil seiwice, pub- 
lished Ills fust work, a translation of Burke’s 
Essay on the French Revolution (1793). In 1786 
he entered the public service of Prussia, but in 1802 
exchanged into that of Austria, haiung a short 
time previously paid a visit to England, where ho 
became acquainted with hlackintosh, Grenville, 
Pitt, and other public men. Throughout the 
struggle against Napoleon he distinguished himself 
by writings full of burning hatred to the French 
emiieror. At the Congress of Vienna in 1814 
Gentz was appointed first secretarj'-, and he held - 
the same jiost in nearlj^ all the subsequent con- 
ferences down to that of Verona (1822). From 
1810 onwards he laboured as an adherent of 
Metternich. His writings, which are of a mis- 
cellaneous character, are distinguished for the 
elegance and correctness of then- style. But his 
pen was alwaj’s on sale to the highest bidder ; 
and he drew the supplies by which he met his 
lavish private expenditure from more than one 
government outside Austria. He died 9th June 
1832. See his Life by K. Mendelssohn-Bartboldv 
(1867). 

Genuflexion, the act of bending the knees in 
worship or adoration. It is of frequent _occurrence 
in the ritual of the Catholic Church: Catholic.s 
genuflect passing before the tabernacle where the 
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sacrament is reserved ; the priests genuflect 
repeatedly during mass, &c. See ICXEELING. 

GcilllS (Lat., ‘a kind’), in Natui-al History, 
a group of Species (q.v.) closely connected hy com- 
mon charactei-s or natural affinity. In all branches 
of zoology and botany the nsime of the genus forms 
the fust part of the scientific name of each organ- 
ism, and IS followed by a second word — either an 
adjective or a substantive — which distinguishes the 
particular species. This binomial nomenclature 
was introduced by Linnreus, and lias been of great 
advantage, making names serve, in some measure, 
for the indication of affinities. 

Some genera are more satisfactorj' than others, 
the question turning on the nature of the com- 
ponent Species (q.v.). A genus may contain a 
single species — e.g. the genua Ornithoiiiynchus ; or 
it may include several hundreds, and in such cases 
especially it is often split up into sub-genera. 
Groups of related genera form a family, groups of 
allied families form an order, and above orders are 
class and phyhm. But, again, we may have an 
order with only a couple of Ihdng representatives, 
as in Proboscidea (elephants), or with only one, 
as in the Hyracoidea (conies). The real difficulties 
concern species, and wilt be discussed under tliat 
title. See also Geneealisatioe. 

Gciizano, a town pf Italy, on the Via Appia, 
IG miles SE. of Rome, lies near the lake of Nemi, 
and contains the Cesarini palace. It is noted for 
its annual flower festival {Infiorata di Genzano), 
held on the eighth day after Coipus Christi, whicli 
attracts many i-isitore. Pop. 5291. 

Geocentric means having the earth for centre. 
Thus, the moon’s motions are geocentric; also, 
thoimh no other of the heavenly bodies revolves 
round the earth, their motions are spoken of as 
geocentric when refen-ed to, or considered as they 
apiiear from, tlie earth. The geocentric latitude of 
a planet is the inclination to the plane of tlie eclip- 
tic of a line connecting it and the earth ; the geo- 
centric longitude being tlie distance measured on 
the eclijitic from the first point of Aries to the point 
in the ecliptic to which the planet as seen from the 
earth is referred. 

Gc'odcs (Gr., ‘earthy’) are rounded hollow 
concretions, or indurated nodules, either empty 
or containing a more or less solid and free nucleus, 
and having the cavity frequently lined with ciys- 
tals. They are sometimes called ‘ potato stones,’ 
on account of their size and shape. They were the 
aclitcs ( ‘ eagle-stones’) of the Greelcs, who asserted 
they were found only in eagles’ nests. The eagles 
could not breed without their aid, and the aetTtes 
were supposed to be beneficial to women in labour. 

Geo'desy, the science of measuring or survey- 
ing e.\tensive portions of the earth’s surface by 
means of Triangulation (q.v.). The objects of 
the sun-cy are generally to determine the contour 
and dimensions of the earth, and in a secondnrj^ 
degree to acquire materials and measurements for 
accurate maps. 

GcolTrcy of Itlonmoiitli, a famous Latin 
chronicler, who was Archdeacon of Monmouth, was 
consccr.atcd Bishop of St Asaph in 1152, and died 
about .llu4. Ills chief work, the Chronicon sive 
JJisloria Brdomtm, was dedicated to Robert, Earl 
of Gloucester, and must therefore have been com- 
posed previous to 1147, the date of the latter’s 
need liardly be said tliat it possesses 
little yaluo M history, but there is perhaps but one 
other book that has exercised, dircctlv or indirectly, 
so profound an influence upon English literature! 
Its luithor professes to have merolv translated his 
work from a chronicle entitled Brid y Brenhined, 
a Ilistory of the Kings of Britain, found in 
Bnttany, and coiumunicatcd to him by Valter 


Calenins, Archdeacon of Oxford ; but the work is 
really nothing more than a masterpiece of the 
creative imagination working freely on materials 
found in Gildas, Nennius, and such chroniclere, 
as well as early legends now difficult to trace! 
In the dedicatory epistle Geofl'rey describes his 
original as ‘a veiy ancient book in tlie British 
tongue, which in a continued regular story and 
elegant' style related the actions or them all, from 
Bmtus, the first king of the Britains, down to 
Cadwallader the son or Cadwallo.’ An abridgment 
of the Historia was made by Alfred of Beverley 
as early as 1150, and it was translated into Norman- 
French by Geoffrey Gaimar in 1154, and by Vace 
(Li JSonians de Brut) with new matter in IISO. 
Layamon’s Brut (early in 13th centuiy) was a 
semi-Sa.von paraphrase of lYace, and Robert of 
Gloucester’s Chronicle was a fresh rhymed para- 
phrase of the same, which being in 'the native 
tongue helped to make the legends invented by 
Geoffrey widely known. The convincing circum- 
stantiaiity of the story, and the ingenuity of 
its etymological connection of existing place- 
names with eponj’mous heroes, as well as its 
irresistible identifications and dovetailings into 
British liistoiy of details of scriptural and of Roman 
story were sufficient for an uncritical age; and 
henceforward the Trojan origin of the British people 
became a point of patriotism and an established 
historical fact. The stories of King Lear and of 
Cymbeline, the prophecies of Merlin, and the legend 
of the famous Arthur in the form in which _wc 
know it, owe their origin to the rich imagination 
of Geoffrey of Monmouth, who still influences ns 
enomiously in our Dlaloiy, Drayton, Shakespeare, 
Spenser, Milton, and Tennyson. _ Chaucer gives 
‘Englyssh Gaunfride’ a niche in his House of Fame 
as being ‘besye for to here up Troyc.’ Vet tlie 
book, even in its own day, did not altogether 
escape the censure of more severe historians. A 
Yorkshire monk, AVilliam of Newburgh, denounces 
Geoffrey witli honest indignation as_ having ‘ hod 
saucily and shamelessly.’ ‘ A certain writer has 
come up in our times to wipe out the blots on the 
Britons, weaving together ridi ’ " -i-'"'!, 

them, and raising them with i' ■ ‘ 

above the virtue of the Macei I.. . ' ■ 

This man is named Geoffrej', and has the bj’-iianio 
of Artunis, because he cloaked with the honest 
name of historj^, coloured in Latin phrase, thefnblM 
about Arthur, taken from the old _taics of the 
Bretons, with increase of his own.’ Giraldiis Cam- 
breiisis, writing within fifty veal's after, distinctly 
speaks of the book as fabulous, and gives us a 
somewhat singular but perfectly conclusive proof 
of this by relating the story of a tVelshmnn at 
Caerleon named Melerius, whp, ‘having alway.s 
an extraordinary familiarity with unclean spirits, 
by seeing them, 'knowing them, talking with then), 
and callmg each by his propier name, was enablca 
through their assistance to foretell future events. 

. . . He knew when any one spokp falsely w Jus 
presence, for he saiv the devil as it ■wore leaping 
and exulting on the tongue of the liar. . . . H the 
evil spirits oppressed him too much, the Go.'ipel oi ■ 
St John was placed on his bosom, when, like mrils, 
they immediately vanished ; but when that hooK 
was removed, and the Histoi'j' of the Britons la 
Geoffrey Arthur was substituted in its jilace, tliej 
immediately reappeared in greater nuiubers, ana 
remained a longer lime than usual on hi-s body an i 
on the book.’ 

Geoffrey’s Chronicle was printed ns early 
EiiRlisli translation by Aaron Thompson nppcareujnii 
and was issued in Bohn’s ‘ Antiquarian Library in IM-- 

GcolTrin, Marie TiiEnfcsE, boni at Paris, ‘2' 
June 1C99, was the daughter of a valet de chanin 
named Rodet, a native of Dauphine; and in nc 
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fifteenth yeai- was maniecl to a vei-y rich citizen 
in the Fauhourg St Antoine, who died not long 
after, leaving her an immense fortune. Madame 
Gedflrin, though herself but imperfectly educated, 
had a genuine love of learning and art, and her house 
soon became a rendezvous of the men of letters and 
artists of Paris. Every illustrious foreigner was 
welcomed to her circle, but her dearest friends were 
t\\e philosophes, and upon them in their necessities 
she showered her money with equal delicacy and 
liberality. Among her friends she numbered 
Montesquieu, Marmontel, Morellet, Thomas, and 
Stanislaus Poniatowski, afterwards king of Poland. 
The last is said to have announced to her his eleva- 
tion to the throne in the words: ‘Maman, votre fils 
est roi.’ In 1766 he prevailed on her to visit War- 
saw, where she was received with the greatest 
distinction, and subsequently in Vienna 'Mie met 
the same reception from the Empress Maria Theresa 
and her son, Josrah II. Madame Geoffrin died 
in October 1777, leaving legacies to most of her 
friends. Towards the publication of the Encyclo- 
j)6die she contributed, according to the calculations 
of her. daughter, who was no friend to her mother’s 
pet philosophei-s, more than 100,000 francs. The 
panegyrics of D’Alembert, Thomas, and Morellet 
are to be found in the &oges dc Madame Geoffrin 
(1812). Morellet likewise published her treatise 
Sur la Conversation, and h&:'Lettres. 

Geoffrey Saint-Hilalrc, Etienne, French 
zoologist and biologist, was born at Etampes ( Seine- 
et-Oise), 15th Apru 1772. He was at first destined 
for the’ clerical profession, but shortly after begin- 
ning his studies at Paris he came into contact with 
Brisson, wlio awakened in him a taste for tlie 
natural sciences. He subseq^uently became a pupil 
of Haiiy, Fourcroy, and Daubenton. In June 1793 
he was nominated professor of Vertebrate Zoology 
in the newly-instituted Museum of Natural History 
at Paris. That same year he commenced the found- 
ation of the celebrated zoological collection at the 
Jardin des Plantes. The year 1795 is marked by 
his introduction to his subsequent friend and 
scientific opponent, Georges Cuvier. In 1798 
Geoffroy formed one of the scientific commission 
that accompanied Bonaparte to Egypt, and he re- 
mained in that country until the surrender of Alex- 
andria in 1801. He succeeded in bringing to France 
valuable collections of natural history specimens ; 
his labours in connection with this expedition led 
to his election, in 1807, into the Academy of 
Sciences. In 1808 he was sent by Napoleon to 
Portugal, to obtain from the collections in that 
kingdom all the specimens which were wanting in 
those of France. On his return he was appointed 
( 1809) to the professorehip of Zoology in the Faculty 
of Sciences at Paris. All his important works were 
published between this date and his death, which 
took place on 19th June 1844._ Throughout almost 
all his writings we find him endeavouring to 
establish one great proposition — viz. the unity of 
plan in oiganic structure (see Evolution, Vw. I \ . 
p. 481). This was the point on which he and Cuvier 
mainlj' differed, Cuvier being a fii'ni believer in the 
invariability of species, and grouping the Linnean 
genera under the four divisions of vertebrates, 
molluscs, articulates, and radiates. Geoffroy also 
raised teratology or the study of monstrosities and 
anatomical malformations to the rank of a science, 
principally in his Philosophic Anatomique (2 yols. 
1818-20). In addition to this he wrote Snr I’Umtd 
de Compos-' ■ -^’rTistoire Natu- 

rclle des " ■ ' ■ > F. Cuvier; 

. Philosophi / ■ Progressives 

(Tvii Matu , . ■ ■ erous n.apers, 

mostly on comparative anatomy, scattered uirough 
magazines. See Life (1847) by his son Isidore, 
which contains a bibliography of his works ; also 


the Appendix to vol. i. of De Quatrefages’s 
Bambles of a Naturalist (1863). 

His son Isidore, biologist and naturalist, was 
born in Paris, 16th December 1805. Educated 
in natural histoiy by his father, he became assist- 
ant-naturalist at the zoological museum in 1824. 
He too made a special study of teratologj-, 
publishing in 1832-37 Sistoirc des A7iomalies de 
^Organisation chez VHomme et les Animaux. 
As zoological superintendent he was led to study 
the domestication of foreign animals in France ; 
and the results of his investigations appeared in 
Domestication et Naturalisation des Animaux Utiles 
(1854) ; in the same year he founded the Acclima- 
tisation Societj’- of Paris. In 1838 he proceeded to 
Bordeaux to organise a faculty of sciences. On 
the retirement of his father three years later, Isidore 
was appointed to the vacant chair, which in 1850 
he resigned for that of Zoologj' at the Faculty of 
Sciences. In 1852 he published the firet volume of 
a great work entitled Histoire Geniralc des Bignes 
Organiques, in which he intended to develop the 
doctrines of his father, but he died at Paris, 
10th November 1861, before completing the third 
volume. He was a strong advocate of the use of 
horse-flesh as human food, and championed his 
views in Lettres sur les Substances Alimentaires, et 
partictdiireinent sur la Viande de Cheval (1856). 

Geognosy (Gr. ge, ‘the earth;’ gnosis, ‘know- 
ledge’), the study of the materials of the earth’s 
substance, is a term now superseded by Petrography. 
See Geologv. 

Gcogi’aphical Distribution. There is no 
branch of scientific inquiry the interest and im- 
portance of which have giown more rapidly in 
recent j'ears than tliat which forms the sub- 
ject of the present article. In chief measure 
this is due to the totally different complexion 
given to the inquiiy by the publication of the 
Danvinian views of the Oririn of Species. As 
long as it was held that each species must have 
been created, as a general rule, within the geo- 
graphical area which it now occupies, the most 
cunous facts of distribution could be regarded only 
with ‘sterile wonder.’ But when the idea came 
to be entertained that allied species have had a 
common origin, it was obviously implied that they 
or their ancestors must have had a common birth- 
place ; and consequently, when we find membera of 
a group severed from their nearest kindred, we feel 
bound to inquire how this came about. Thus, 
when it is observed that all the ’(Vest Indian 
mammals, with one exception, are allied to those 
of America, we at once infer that the ancestors of 
these animals must have been derived from that con- 
tinent, and we have to determine how the passage 
was made from the mainland to the islands ; and 
the problem becomes much more difficult when we 
find that tlie single exception referred to ‘ belongs 
to an order, Insectivora, entirely absent froiii 
Sontli America, and to a family, Centetidaj, all the 
other species of which inhabit Madagascar only’ 
(’iVallace, Geographical Distribution of Animals). 
Similarly, we have to explain how the tapiiu are 
confineAto the Malayan region and South America; 
the Camelidre to the deserts of Asia and the Andes; 
marsupials to the Australian region and America ; 
liow the mammals and birds of North America 
resemble those of Europe more than those of South 
America ; how the flora of Japan presents greater 
affinities to that of the Atlantic than to that of the 
Pacific States of North America ; and so on. 

Tlie considerations that must be taken into 
account in dealing with the problems of distribu- 
tion are far too numerous and complex to he gone 
into fully within the limits of an encyclopaedia 
article, and all that can be done under this head is 
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to indicate the natare of the more important facts 
afiecting the solution of these problems. One of 
the principal means of tlirowing light on this sub- 
ject mu.st obviously be to consider by what means 
animals and plants" are able to disperee themselves 
across the barriers at present e.visting. 

It is scarcely necessary to draw attention to the 
facilities for diffusion possessed by animals endowed 
with great locomotive powers, and especially, among 
land-animals, by those having the power of flight; 
and in connection with this means of dispersal the 
most important thing to note is that some animals, 
which in the adult state have only feeble powers of 
locomotion, are better endowed in this respect in , 
an earlier stage of existence. Such, for example, 
are irnivalve and bivalve marine molluscs, which 
are all developed from free-swimming larvm. 

But, besides the normal means of locomotion, there 
are many other modes of dispersal which it is highly 
important, with reference to the present inquiry, to 
take into account. Fir-st, there is the power of 
•ninds as a distributin" agent. _ The can-ying power 
of winds is known to be sufficient to bear along in 
the air line dust across seas many hundreds of miles 
in width ; and, that being the case, we have in that 
agency alone an adequate means of accounting for 
the dispersion of all plants propagated by minute 
spores. For that reason the distribution of most 
cryptogaiuic plants hardl 3 ' forms part of the problem 
under consideration, and is generally left out of 
account by those who have devoted themselves to 
this investigation. MTiat part winds maj’ have 
plaj’ed in oaiTjing the seeds of phanerogamous 
plants across arms of the sea is a more doubtful 
point ; but there are observations which show that 
even for such seeds, especially when provided with 
some kind of feathery appendage, winds maj' occa- 
sionally serve as a means of transport for very long 
distances. Thus, Borthelot records that after a 
violent humcane he saw an annual belonging to the 
Coinpositno (Erigeron ambigniis), widely distributed 
throughout the Mediterranean region, suddenly 
appear at various spots on the Canary Islands, 
where it was nreviously unknown, so that there 
could be hardly any doubt that the seeds bad 
been blown across from Portugal or North Africa, 
Nevertheless, De Candolle has shown that seeds 
provided with a pappus are not on an average 
more widelj' distributed than those members 
of the Composit;e which are not so provided, 
so that such a case as that just mentioned must 
be looked upon as quite e.xceptional. But it is 
exceptional means of transport that is most im- 
portant to consider with reference to the problems 
of distribution. 

But, in 'the case of animals also, winds are a more 
important means of transport than one might at 
first suppose. Birds and insects are often blown 
i 2 i)menso distances out of their course ; and to tliis 
cau.se, for instance, is due the arrival eveiy year of 
American birds on the Bermudas. Insects liave 
been caught on board of ships upwards of 300 
miles from land. Further, there are well-authenti- 
cated cases of even crabs, frogs, and fishes being 
caraicd long distances by storms ; and in this waj' 
it IS j)os.sible to account for the transference of fish, 
Ac. froni i . I another. Still more 

frequently. ■ . ■ . ■ ■■ arc the eggs of such 

creatures . ■ means. 

Next, marine currents also form, beyond doubt, a 
highlj' unportant means of dispeisiil both for plants 
and animals, and that in various ways. First, seeds 
maj’_ float on the surface of the ocean, and be 
carried by currents for hundreds of miles, and 
tecome stranded on a distant .shore still in a con- 
dition fit for germination. The well-known experi- 
inents of Darwin to determine the vitality of seeds 
111 Ec-a-watcr first enabled u-s to appreciate the 


importance of this factor in the distribvition of 
plants. In one experiment he found , that, out of 
87 kinds of seeds, 64 germinated after an immersion 
of 28 days, and a few survived an immei-sion of 137 
days ; and in another, that, out, of 94 dried plaiit.s, 
18 floated for above 28 daj’s ; and, combining tlie 
results of the two experiments, he concluded that 
14 plants out of everj- 100 in the flora of a country 
might be floated by currents moving at the average 
rate of the several Atlantic currents a distance of 
924 miles, and might, on being stranded, furnish 
i seeds capable of germinating. 

But further, marine currents often cany on their 
surface various kinds of natural raft.s, which may 
be the means of transport both for plants and 
animals. In the polar regions icebergs and ice- 
floes maj' serve tins purpose ; and elsewhere 
trunks of trees, and even fragments tom from tlie 
land. Such fragments, forming small islands vith 
erect trees upon them, have been seen at a distance 
of 100 miles from the mouth of the Ganges and 
other riveis. 'SVallace points out that ocean 
waifs of one kind or another are almost the only 
means we can imagine by which land-shells can 
Imve acquired the wide distribution for which they 
are remarkable. These molluscs perish very readily 
in sea-water, but, on the other hand, are very 
tenacious of life in other circumstances; and tiiis 
tenacity' of life obviously favours their chance of 
being carried in chinks of floating timber, or other- 
wise, across the ocean. . ■ , 

Again, locomotive animals are very frequently 
the means of dispersing both plants and other 
animals. Seeds may be attached to the fleece or 
fur of mammals or the plumagc of birds, or niay 
be enclosed in clumps of earth clinging to the feet 
or some other part of bird or beast, even of insects. 
To Darwin we are again indebted for an instance - 
showing how likely a means of transport this is. 
He informs us that he received from Professor ■ 
Neu'ton the leg of a red-legged partridge {Caccalis ' 
rnfa ) with a ball of hard earth weighing 04 ounces 
adhering to it. The earth had been kept for thieo 
years ; but when broken, watered, and covered by 
a bell-glass, as many as eighty-two plants sprang 
from it. Hooked fruits, such as those of agtinrotiy, 
geurn, &c., and fruits covered with a viscous sub- 
stance, like those of some thistles, mistletoe, arid 
others, are the most likely to be transported rn 
this waj'. It seems probable that aquatic buds 
and water-beetles have been the means of distiib- 
uting aquatic plants and fresh-water niolln.scs, 
whicli are remarkable for tbeir wide diflusion ; and 
the sparvn of amphibians and fresh-water fishes 
may be convej'ed from one body of fresh water to 
another by the same means. 

Agairr, seeds with hard shells are known in many 
cases to be capable of passing through the digestrve 
orgairs of birds rrninjirred ; and consequently fruits 
enclosing such soed.s, or, like the strawberry, covered 
with them, may be devoured by birds in one place, 
and deposited by them in a state fit for germma-. 
tion at another, hundreds of miles distant, 
what is of still more importance, seeds which would 
be destroyed if they passed through the digestive 
organs of a bird are quite uninjured as long as 
they remain in the crop, where they may ba_ re- 
tained for twelve or eighteen houre ; and thus mids 
killed with food in their crop may be the means oi 
scattering seed which has travelled .700 "iiles. jt 
is obvious th.at the migratory habits of 
birds are of great importance with reference to win 
the means of transport just nicntioncd. bonic 
seeds retain the jiower of germination even aitc 
pn.ssing through the digestive organs of rununani- ■ 
There is a well-o.stnbli.shed case of a trec bclonguiu j 
to the order Leguminosai having lieen hitrodiicu 
into the West Indic.s tlirongh cattle brought iro i 
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South Ainericai the cattle having been feci on the 
voyage ■with the pods belonging to the tree. 

Further, the parasitic habits of certain animals 
enable them to be canied about from place to 
place, when they have themselves no power, or 
only a very feeble power of locomotion. And, with 
regard to the subject now under consideration, it 
makes no difference whether the animals are truly 
parasitic, feeding at the expense of tlie host to 
which they are attached, or merely eommensalists, 
gaining their own food independently, like the sea- 
anemones so frequently attached to the sliells of 
hermit-crabs. 

Lastly, man is often unintentionally -the means 
of conveying both plants and animals from one 
region to another. The foreign plants found grow- 
ing on ballast-heaps are instances of this, and so 
also are the plants which have sprung from seed 
introduced with imported grain or other articles of 
imp'ort. Since the discoveiy of America the whole 
of the northem jiart of the continent is said to 
have been more or less ovemin by European weeds ; 
and, according to Agassiz, the roadside weeds of the 
New England states, to the number of 130, are all 
Eiuopean. AA^herever European sailors have gone, 
the 'European rats, both black and brown, have 
accompanied them ; and the shrew, the death’s- 
head moth, the Sphinx convolvuli, &c., are also 
known to have been introduced into various 
countries in ships. 

In the preceding summary of the more important 
means of diffusion for plants and animals, _ some of 
the obstacles to diffusion have been incidentally 
referred to ; but it will be convenient to make a 
general survey of these also. 

For all land-plants and land-animals the most 
obvious and effective barrier is a wide expanse of 
ocean ; and where the expanse is veiy wide it is 
selelom passable except with the aid of man. For 
land-mammals the ocean is an absolutely im- 
passable bander, and hence native mammals are 
always absent from oceanic islands (i.e. islands 
that have never been connected with the main- 
land); and this barrier is almost equally effective 
for serpents and amphibians, which also are nearly 
always wanting where there are no native mam- 
mals. Lizards are more frequently found indigen- 
ous on oceanic islands, though their means of 
ti-ansit from the mainland is unknown. Arms of 
the sea and broad rivers are likewise generally 
impassable for the creatures mentioned, though 
some of them have gieater powers of swimming 
• than is generally supposed. The jaguar, the bear, 
and the Ijison are capable of swimming the widest 
rivers; pigs have been known to swim ashore 
when carried out to sea to a distance of several 
miles ; and even a boa constrictor, it is said, has 
swum to the island of St Vincent from the South 
American coast — a distance of 200 miles. 

Mountains, and especially high mountains, are 
also frequently effective barriers to the. migration 
of land plants and animals ; but it must be noticed 
that in some cases they serve for both as a means 
of communication between one region and another, 
enabling plants and animals belonging to a cold 
climate, for example, to spread into latitudes where, 
in the plains, the climate is too hot for them. 
Ag<ain, deserts act as a barrier to tlie majority of 
plants and animals ; forests are a barrier to the 
camel, hare, zebra, giraffe, &c. ; treeless regions to 
apes, lemure, and many monkeys ; plains to ■wild 
goats and slieep. Broad rivers also act occasionally 
as barriers to distribution, and that, strange to 
say, even in the ease of some species of birds. 

Another important barrier is tliat of climate; 
but, with reference to this, it must be observed that 
the question of climate aflects the problems of 
googi',aphical distribution, in the proi)er sense of 


that term, onlj’ in so far as climatic conditions 
may shut off plants and animals from means of 
communication between one region and another, 
and not where climate merely limits the range of 
a species or group within a continuous area. In 
the case of many animals clim.ate acts only ih- 
directlj’ as a ban-ier through limiting the food- 
supply required by them. 

Another set of bamers may be classed under the 
general head of organic, inasmuch as tliey are all 
connected with the vegetable or animal life of the 
region where such barriers exist. Under this head 
may be mentioned first the fact that certain 
animals require for their subsistence a .special 
kind of vegetable food. The range of insects is 
peculiarly liable to be limited in this way, certain 
insects being attached to particular species of 
plants, and others to genera or families ; and for 
this reason insects, in spite of the exceptional 
facilities for dispersal which, as we have already 
seen, they enjoy, are remarkable, as a rule, rather 
for the restriction of their areas of distribution 
than for their wide diffusion. Again, the presence 
of enemies is sufficient in some cases absolutely to 
exclude certain forms from certain areas, as the 
well-known tse-tse fly does horses, dogs, and cattle 
from a well-defined area in South Africa ; and 
another kind of fly prevents horses and cattle from 
running wild in Paraguaj', as thej' do in abundance 
both to the north and south of that region. 

But a more important, because more generallj' 
operative, oi-ganic uarrier consists in the fact of a 
region being already fully occupied by a native 
flora and fauna, so that there is no room for new- 
comers. Hence it happens that seeds may be 
wafted in plenty from one countrj’ to another 
without a single plant growing from these seeds 
being able to establish itself ; and there may even 
be, as in South America, a free communication 
with another region while the fauna remains 
strikingly distinct, simply because that portion of 
the American continent is already completely 
stocked with a fauna perfectly adapted to the 
phy.sical conditions there prevailing. 

The barriei-s to the spread of marine creatures 
are not so numerous as in the case of terrestrial 
foims. The freedom of communication between 
one part of the ocean and another makes it im- 
possible to mark out any marine zoogeogi'aphical 
regions, though many seas and coasts are dis- 
tinguished by characteristic fishes and other marine 
creatures. The principal barriers for fish are 
temperature and the intervention of land. Thus, 
the Isthmus of Panama is at present a complete 
banier for fishes requiring warm seas. 

If all the barriers to migration had existed in 
all past time as they are now, it would be quite 
impossible to explain the present distribution of 
plants and animals on the supposition that kindred, 
groups have had a common birthplace. But the 
solution of the problems of distribution is to be 
found in the fact that all the barriei-s are liable 
to change. Of changes of sea and land geology 
.supplies us with abundant evidence. Portions of 
the mainland now continuous were at one time 
severed by arms of the sea ; and islands have been 
formed by the severance of portions of land that 
once belonged to the mainland. Such islands are 
knoivn as continental islands, and the study of 
their faunas and floras is one of peculiar interest 
in connection with geogi-aphical dLstribution. 
'These faunas and floras riiow, as might be ex- 
pected, a greater or less degree of correspondence 
with those of the mainland from which the islands 
have been cut off ; and the resemblance is the 
closer the more recently the land connection has 
been de.stroyed. The relative date of the disunion 
is usually approximately indicated by the depth 
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of the sea which -now separates island and main- 
land, shallow seas dividing portions of land that 
iiave only recently been disconnected, and deeper 
seas seiiarating those which liave been longer 
apart. 

The most remarkable case of isolation is pre- 
sented b 5 ^ the Australian region, the fauna and 
flora of which are the most peculiar in the world. 
In the widest sense, this region includes not only 
the vast island of Australia itself, but also New 
Guinea and all the Halayan and Pacific islamis 
to the east of a deep channel between the islands 
of Bali and Lombok — a channel the significance 
of which, as a boundary line for plants and 
animals, was fn-st pointed out by "Wallace, the 
great authority on animal distribution, and hence 
known as Wallace’s Line. The great feature of 
this region (so far as animal distribution is con- 
cerned ) is ‘ the almost^ total absence of all the 
forms of mammalia which abound in tlie rest of 


the world, their place being taken by a great 
variety of marsupials.’ The family just nientioneili ■ 
though now restricted in the manner stated at the 
beginning of this article, was at one time spread 
over the whole world, but has in most parts 
become extinguished by the competition of kter 
types; thus presenting one of the best examples 
of what are knoira as discontimions areas of 
distribution, and ofl’erin" an illustration of tlie 
mode in which such discontinuity is usually 
brought about. The early severance of the 
Australian region from the Asiatic continent (a 
severance which must be referred to some period • 
in the Secondaiy Age of geologists) saved the! 
Australian mai-supials from the competition which" 
almost extinguished the group elsewhere. 

Turning now to manne distribution, we Dnd 
evidence of the fomier absence of a land-barrier at 
the Isthmus of Panama in the identity of many, 
species of fish on both sides of the isthmus. 



Sub-regions of ratearctio tiegion— 

1. Euroiie.'iii. 

2. JIeiUterranc.in. 

3. Siberian. 

i. 1100011110.111. 

Sub-regions of Etliiopian Region— 

1. E,ist African. 

2. West o 

3. Smith II 

4 . llalagnsy. 


The Zoogeogvaphical Regions according to A. IL Wallace : 


Sub-regions of Oriental Region— 

1. Indian. 

2. Ceylonese. 

3. Iiido-Cliincse. 

4. liido-llalayan. 

Sub-regions of Australian Region— 

1. Anstro-Malayau. 

2. Australian. 

3. Polynesian. 

4. New Zealand. 


Bub-regions of Neotropical Region— 

1. Chilian. 

2. Brarilian. , 

3. Jlexican. 

4. Antillean. 

Sub-regions of Ncarctic Region— 

1. Californian. 

2. Rocky Jloiiiitain. 

8. Allcgbanian. 

4. Canadian. 


Changes in the climatic hander have also had an 
important iiifiuence on geograiihic.'il distribution; 
and it IS hy such changes, combined with changes 
in the continuity of land in tlie north polar regions, 
that the allinitic-s between the lloras of Japan and 
eastern A orth America must bo explained. Wlien 
thc.se afhnitie.s were first pointed out by Asa Gray, 
that di.stingui.shcd bptaiiist divined tlie true ex- 
planation viz. that in former geological epochs a 
geiiml climate must have prevailed even within the 
polar circle, so pus to allow of the existence of a 
lemarkahy uniform flora, suitable to sucli a 
climate, all round the pole in very liigh latitudes-; 

^ ^ ^ climate bec.anie colder in tlic north 

V.',',? “O'? driven southwards, and became 
dilleieiitiiited accordnig to t|ie difi'erciices of climate 
111 the more southerly latitudes to which it 
n(hxincea. Hence the ejustem parts of Auienca 
anti A-sia, as they corrcJ^poml pretty much in 


climate, "came to correspond also more closely than 
other tracts in the same latitude in the character 
of their floras. The soundness of this surmise was 
afterwards confirmed hy the discoveiy of abundant 
plant remains of the bliocenc age, indicating a 
warm climate in Greenland, Spitsbergen, and else- 
where. Tlie effects on distribution of the changes 
of climate belonging to the period known as tlic 
Glacial Period (q.v.) or lee Age must be alhideu 
to hero, hut there is no space to do more; _ . 

As tlie result of. .all the processes of dispci^at 
acioss the various harriers to migration, and of tlio . 
changes in these harriers, we have the jircscnt Ob’' 
tributioii of plants and animals, wliicli is siicli as 
to enable us to divide the terrestrial surface of tlio 
globe into more or less well-marked Tendons. I'of 
animals the regions adojitcd by "Wallace a>'0 
nearly the same .as those first snggc.slcd_ Iff . 
Sclatcr a-S npjilicablc to the distribution of birds; 
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for, in spite of the exceptional facility ■which birds 
have for crossing barriers impassable by mammals, 
Wallace finds that the distribution of mammals 
(which afford the best means of marking off zoo- 
geographical regions) corresponds with that of 
birds to an extent that one would not perhaps 
have previously anticipated. But •with regard to 
these regions it must be remembered (1) that it 
is impossible in most cases to draw any very 
clearly marked boundary line between one region 
and another; (2) that the degree of divergence 
between different regions is different in different 
cases ; and ( 3 ) that, when any two regions are 
compared, yve have not the same degree of diverg- 
ence between different groups of the animal king- 
dom, or between animals and plants belonging to 
the two regions. Obviously, the degree of corre- 
spondence depends largely on the facilities for dis- 
pereal, and largely also on the geological age of 
different gi-oups; and both of these are varying 


factors. These considerations being premised, we 
may now state briefly the limits of the six zoologi- 
cal regions adopted by Wallace, as given in his 
Island Life. In the space to which the present 
article is necessarily restricted it is impossible to 
give even the most fragmentary sketch of the 
characteristic life of the different regions, for which 
the reader must be referred to the works cited at 
the end of the article. 

(1) Palaearctic Eegion, including Europe and nortli 
temperate Asia and Africa to the northern borders of the 
Sahara. 

(2) Ethiopian Eegion, eonsisting of all tropical and 
South Africa, together with Madagascar and tlie Mas- 
carene Islands. 

(3) Oriental Eegion, comprising aU Asia south of the 
Palaearctic limits, and along ■rvith this the Malay Islands 
as far as the Philippines, Borneo, and Java. 

(4) Australian Eegion, as already defined and charac- 
teiised. Celebes might be referred almost with equal 
right to this or the previous region. Mew Zealand is 



The Terrestrial Floral Domains according to Oscar Drude : 
1. Northern. 5. Cental North American. 9. Tropical American. 

2 ! Inner Asiatic. 6. Tropical African. 10. South African. 

3. Mediterranean. 7. East African Islands. 11. Australian. 

4. Eastern Asiatic. 8. Indian. 12. New Zealand. 


13. Andine. 

14. Antarctic. 


treated by, Wallace as a highly peculiar sub-region of 
this gi-eat region. 

(5) Mearctic Eegion, comprising all temperate and 
arctic North America, including Greenland, and e.\tend- 
ing on the south to an irregular line running from the 
Eio Grande del Norte on the east to a point ne.arly 
opposite Cape St Lucas on the west. 

(0) Neotropical Eegion, the American continent south 
of this line, together with the West Indian Islands. 

Heilprin (see below) and others advocate the 
union of the Nearctic and Palmarctic regions under 
the, name of Holarctic, and inti'oduce three transi- 
tional tracts (the Mediterranean, embracing south- 
ern Europe, northern Africa, and western Asia 
south of the Caspian and west of India, but exclu- 
sive of the southern half of Arabia ; the_ Sonoran 
tract, embracing the north-west of Mexico ; and 
the Austro-Malaysian tract, embracing Celebes and 
the smaller islands lying between it and New 
Guinea and Australia). Othenrise his major 
faunal divisions of the globe are similar to those of 
Wallace. 

On plant distiibution the most important recent 
works are those of Eiigler and Drude (cited at 


the end of the article). Engler attempts to trace 
the history of the vegetable kingdom since the 
Tertiaiy period, and comes to the conclusion that 
already in the Tertiary period four ‘ floral elements ’ 
(Florenelemcntc) coulcl be distinguished — namely : 

(1) The Arcto-tertiary element, chanacterised by an 
abundance of conifers and numerous genera of trees and 
shrubs now prevalent in North America, or in extra- 
tropical eastern Asia and in Europe. 

(2) The Palmotropical element, characterised by the 
presence of the families and sub-families dominant in the 
tropics of the Old World ; and still more by the absence 
of certain families, groups, and genera found in the 
territory of the Arcto-tertiary element. 

(3) The Neotropical or South American element, which, 
according to Engler, must have had in Terti.ary thues 
much the same clnaracter as that now possessed by tropi- 
cal Brazil and the West Indies. 

(4) The old Oceanic element, consisting of forms which 
possessed the power of traversing considerable stretches 
of ocean and developing further on islands. 

The modern province."! of the vegetable kingdom 
are subordinated by Engler to these great divisions. 
Drude, in the fii-st place, distinguishes the oceanic 
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(marine) flora from tlie terrestrial foi-ms, and the 
latter lie divides into tliree oreat groups, and tJiese 
a<’ain into fourteen floral domains {Florenretchc), 
tlte limits of rvliicli are shown on the accompanjdng 
map. 

See P. El. Solater’s paper on the Geographical Distribu- 
tion of Birds, in the Jour. Linn. Soc. (Zool.), vol. in, 
and liis Address to the Biological Section of the Bnt. 
Assoc, at Bristol, 1875; A. E. WaUace’s Geographical 
Distribution of Animals (2 vols. Bond 187G), and his 
Island Life (Bond. 1880); A. Murray’s Geographical 
Distrilmtion of jlfommo/s (Bond.l86G) ; Angelo Heilprin, 
The Geographical and Geological Distribution of Animals 
(New York and Bond. 1887) ; Bentham’s Presidential 
Address to the Binnean Society, Jour. Linn. Soc., x. 
(Botany, introd.) ; A. de Candolle’s Geographic Botanique 
(2 vols. Paris, 1855) ; Sir J. Hooker’s Introduction to the 
Flora of Tasmania, and Sandbooh of the Flora of New 
Zealand; also papers by him On Insular Floras, Brit. 
Assoc. 18GG, and On the Distribution of Arctic Plants, 
Trans. Linn. Soc., .x.xiii. ; Asa Gray’s Forest Geography 
and Archaiology, in Amer. Jour, of Science and Arts 
(ser. iii. vol. xvi. 1875); Grisebach’s Vegetation der Erde 
(Beip. 1872; 2d cd. 1881), and French version of the 
same with valuable notes, by P. de Tchihatchef ( 2 vols. 
Paris, 1875-78); Ad. Engler’s EntuncMangsgeschichte der 
Fflansenwelt seit der Tertidrperiode (2 vols. Beip. 1879- 
82); 0.scar Drude, Die Florcnreiche der Erde (Erganz- 
ungsheft. No. 74, to Fetermann's Mitteilungen, Gotha, 
1884); and the chapters on Geographical Distribution in 
Darndn’s Origin of Species, as well as chap. xxxviii.-xlii. 
of ByeU’s Principles of Geologg. 

Geography ( Gr. ge, ‘ the earth ; ’ graphein, ‘ to 
describe’) etymologically means a description of 
the earth. 'The term a.s now accepted by its most 
competent students is applied to that department 
of science whose function it is to investigate the 
features of the earth’s surface, and the distribution 
and mutual topo^aphical relations of all wliicli 
that surface sustains. It thus involves a study of 
the atmosphere or air-covering ; the goospliere or 
land- surface ; and the hydrosp' 

The basis of geography is ■ 
topographical relations and . 
nnderetand this thoroughly a certain elementarj' 
knowledge of various departments of science is 
ncccssaiy ; and this knowledge is often included in 
what is somewhat vaguely known as Physiography 
(q.v.). To understand what may be regarded 
as the subject proper of geography— viz. the 
features of the earth’s surface, their distribution 
and relations, and the distribution and relations of 
the denizens of the surface— some knowledge is 
required of the relations of the earth to the sun and 
tlie other members of the solar system, and of the 
celestial sphere generally. For exact topogiaphical 
observation (see SunvEyiNGj a precise knowledge 
of certain astronomical data is required. Tins 
depart, ment is treated in the ordinaiw text-books 
under the heading of Astronomical' or Jlathe- 
niatical Geograpliy. An elementary acquaintance 
is also advisable with certain phvsical and chemical 
facts and laws, in order to understand the action 
of the atmosphere, of wind, rain, ice, and water 
(rivers, lakes, the ocean), and those other factors 
which help to constitute climate, and which do so 
niuch to shape those features with which geography 
, has chiefly to deal. Equally useful is a general 
Knowledge of the character of the gi-eat classes of 
rocks winch compose tlie surface, and of the lead- 
ing tanulic.s of plants and animals which cover it, 
OMiecially those of economical importance. This, 
timugli strictly preliminary, is often included along 
with a study the features themselves, in PhysiciS 
Ycography. The investigation of the ocean and its 
ilcnizens has mcently been made a new department 
under the title of Ocean ograpliy or Thalasso- 
grapliy. Again, to an account of the difEerent 
stat^ or comniunities into which man is divided 
the terra Political Geography is commonly applied. 


Commercial . Geography discusses ' the , various 
countries and regions of the earth irilh special 
reference to their products and their rcqnirenients 
as affecting trade and commerce ; and Medical Geo- ' 
graphy deals with localities ns liable to become 
the seats of special diseases or groups of diseases. 

Of course any section of geography may be treated 
and studied by itself, just as in the case'df geolo'w, 
or chemistrjb or physic-s. But for' purposes of re’, 
search, for practical results, and even for educa- 
tional uses, It is now considei-ed more satisfactory 
to treat geography as one whole, dealing iritli the 
characteristics, distribution, and mutual relations 
of the great features of the earth’s surface, the 
great classes of plants and animals whicli cover 
that surface, and of man himself. . Such a study, it 
is maintained, is not only an excellent discipline, 
but the knowledge of facts and laws so obtained 
can be applied in many useful practical directions. 
Most of all it may be applied to the distribution of 
man in communities or states, and so, combined irith 
other considerations, lead to a rational study of 
political geography and the course of historj-. In 
the same way the knowledge nmj' be applied in the 
interests of industiy, of commerce, of colonisation, 
and in many other economical directions. Geo- 
graphy, when thus treated, is, it is maintained, both 
more interesting and more profitable than when dealt 
with as a mere collection of unconnected facts and 
factors. It has long been so treated in Germany by 
sucli geographers as Ritter and Peschcl, and their 
followers, and similar views are rapidly prevailing 
in England and America. In Germany the subject 
is often divided into general physical and political, 
and special physical and political gcogrophy; the 
latter, of course, dealing with particular countries or 
regions. Of course, like all otlier departments of 
learning, the subject may be broken up into sections, 
and dealt with for teaching puiposes, and in a more 
or less elementaiy’ manner. For tlie most element- 
ary stage, it is now generally considered advisable 
to hegin with the immediate topographical surround- 
ings of the pupil and proceed outwards. It should 
be stated tliat the eminent Geirann geographer, 
Professor (4. Gerland, maintains that geography 
has to do with the earth as a whole, and that the 
human side of it, or anthropogeography, belongs 
exclusively to liistory. 


Special aspects of geography will be found treated 
under Anthropologt, Asthono.vv, Ci.i.ifATE, Cnoen-, 
Earth, Ethnology, GEOGnAPHiCAL Distribution 
Geology, Globe, Heat, Bakes, Batitude and Lokui-. 
TCDE, Mountains, Bain, Eivebs, Sea, tViNDS, he. as 
anthoritios to consult oh tlie various aspects of gcosrapti) 
referred to, may be mentioned Bitter’s 
Mrs Somerville’s Physical Geography (latest cditiOT), 
Peschel’s Physischc Erdkundc, Abhandlungen fur ■ 

vnd-VOlkerhmde, and Neue Problcmc der Vcrgletehcn'm 
Erdkundc; Suoss, Das Antlitz der Erde; Kafzeb 
ihropogeographie ; Enscr Wissen von der Erde: 1. A- 
gancine Erdkunde; Hinman’s Eclectic Phmcal ore- 
graphy; tlie volume of ‘Education Beporis 1 

the Boyal Geograpliical Society, and tbo 
contained tlierein; General B, Stracliey, Ecelurct 
Geography: ‘Tbo Scope and Methods of ' 

H. j. Slackinder in Proc. ifoy. (7 co. 7. Soc. (vol. ix.R ., 

tific Earth-knowledge as an Aid to Conimcrcc, oy 
MiU in Scot. Gcog. Mag. (vol. v. p. 302); ‘ 
graphy,’ by J. S. Keltic in Contemp. Iter, 

Cliishoim’s Handbook of Commercial Geography ( , 

Tlie facts of I>olitic.al Geography will bo fo""? ^ 
the iicadings of the different continents oo"""" ’ 
toMTis in this Encyclopaidia. As authqntati 
on tlie subject (both general. end pobtjcaJ) . 
mentioned Bedns, Geographic unirersdle t , . 
English translation); and Stanfonl’s Compen 
Gronranhv and Trarcl. „ Il,c geo- 
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rmist 'tie made to the articles on coniineii.‘> 


a.... oceans. 
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and also to the articles on Charts and Maps. Here only 
general reference can be made to the progress of correct 
notions of the earth and, in connection therewith, of a 
general knowledge of the extent and form of the earth’s 
surface. As the earliest . efforts, jvithin the historical 
period, to extend a knowledge of the earth’s surface 
began with the Mediterranean nations of antiquity, it is 
natural and right to start there, although in one sense 
e.xploration is coeval with humanity. 

The earliest deiiiiite idea formed of the eartli by 
nations emerging from a primeval condition seems 
to have been tJiat of a flat circular disc, sur- 
rounded on all sides by water, and covered by the 
heavens as with a canopy, in the centre of which 
their own land was supposed to be situated. The 
Phoenicians were the first people who communicated 
to other nations a knowledge of distant lands ; and, 
although little is known as to the exact period and 
extent of their various discoveries, they had, before 
the age of Homer, navigated all parts of the Euxine, 
and penetrated beyond the limits of the Mediter- 
ranean into the 'VVesteni Ocean ; and they thus form 
the first link of the great chain of discoveiy which, 
2500 .years after their foundation of the cities of 
Tartessus and Utica, was carried by Columbus to 
the remote shores of America. Besides various 
settlements nearer home, these bold adventurem 
had founded colonies in Asia Minor about 1200 
B.c. ; a century later they laid the foundation of 
Gades, Utica, and several other cities, which was 
followed in the course of the 9th centuiy by that 
of Carthage, from whence new streams of colonisa- 
tion continued for several centuries to flow to 
parts of the world hitherto unknown. The 
Phoenicians, although less highly gifted than the 
Egyptians, rank next to them in regard to the 
influence which they exerted on the progress of 
human thought and civilisation. Their know- 
ledge of mechanics, their early use of lyeights and 
measures, and, what was of still greater importance, 
their employment of an alphabetical form of writing 
facilitated and confirmed commercial intercourse 
among their own numerous colonies, and formed 
a bond of union wliich speedily embraced all the 
civilised nations of Semitic and Hellenic origin. So 
rapid was the advance of geographical knowledge 
between the age of the Homeric poems ( wliich niay 
be regarded as representing the ideas entertained 
at the commencement of the 9th century b.c. ) and 
the time of Hesiod (800 B.c.) that, while in the 
former the earth is supposed to resemble a flat 
circular shield, surrounded by a rim of water 
spoken of as tlie parent of all other streams, and 
the names of Asia and Europe are applied only, the 
former to the upper valley of the Cayster, and 
the latter to Greece north of Peloponnesus, Hesiod 
mentions parts of Italy, Sicily, Gaul, and Spain, 
and is acquainted with the Scythians and with the 
Etiuopians of southern Africa. During the 7th 
centuiy B.C. certain Phoenicians, under the patron- 
age of Neku or Necho II., king of Egy’pt, undertook 
a voyage of discovery, and are reported to have 
circumnavigated Africa. This expedition is re- 
corded by Herodotus, who relates that it entered 
the Southern Ocean by way of the Bed Sea, and 
after three jmai’s’ absence returned to Egj’pt by 
the Pillars of Hercules. The fact of an actual cir- 
cumnavigation of the African continent has been 
doubted, but the most convincing proof of its prob- 
ability is afforded by the observation which seemed 
incredible to Herodotus — viz. ‘that the mariners 
who sailed round Libya (from east to west) had the 
sun on their right hand.’ The 7th and 6th centuries 
B.c. were memorable for the great advance made in 
regal'd to the knowledge of the form and extent 
of the earth. Thales, and his pupil Anaximander, 
reputed to have been the first to draw maps, ex- 
ploded many ei'roi's, and paved the way by their 
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observations for the attainment of a sounder know- 
ledge. The logographers contributed at this period 
to the same end by the descriptions which they gave 
of various parts of the earth ; of these perhaps tlie 
most interesting to us is the nanative of the Cartha- 
ginian Himilco, who discovered the Britisli Islands, 
including the CEstrymnides, which he described as 
being a four months’ voyage from Tartessus. 

With Herodotus of Halicarnassus (boi-n 484 b.c.), 
who may be regarded as the father of geogiaphy 
as well as of histoiy, a new era began in regard 
to geographical knowledge. Although his chief 
object was to record the struggles of the Greeks 
and Pemians, he has so minutelj' described the 
countries which he visited in his extensive travels 
(which covered an area of more than 31° or 1700 
miles from east to west, and 24° or 1660 miles 
from north to south) that his History gives us a 
complete representation of all that was known of 
the eartli’s surface in his age. This knowledge 
was extremely scanty. It was believed that the 
world was bounded to the south bj' tbe Bed Sea or 
Indian Ocean, and to the west by the Atlantic, 
while its eastern boundaries, although admitted to 
be undefined, were conjectured to be nearly identi- 
cal with tbe limits of the Persian empire, and its 
northern termination somewhere in the region of 
the amber-lands of the Baltic, which had been 
visited by Phoenician mariners, and with which the 
people of Massilia (the modern Marseilles) kept up 
constant intercourse by way of Gaul and Germany. 
In the next centuiy the achievements of Alexander 
the Great tended materially to enlarge the bounds 
of human knowledge, for while he earned his arms 
to the banks of the Indus and Oxus, and extended 
his conquests to northern and eastern Asia, he 
at the same time promoted science, by sending 
expeditions to explore and suirey the various pro- 
vinces which he subdued, and to make collections 
of all that was curious in regard to the organic and 
inorganic products of the newly-visited districts ; 
and hence the victories of the Macedonian con- 
queror formed a new era in physical inquiry gener- 
alh% as well as in geogi-aphical discoveiy specially. 

While Alexander was opening the East to the 
knowledge of western nations, Pytheas, an adven- 
turous navigator of Massilia, conducted an expedi- 
tion past Spain and Gaul, through the Channel, 
and round the east of England into the Nortliem 
Ocean. • There, after six days’ sailing, he, accord- 
ing to some, reached Thule (conjectured to be 
Iceland, although the actual locality is very un- 
certain), but according to the most conipetent in- 
terpreters of the stoiy only heard of it. Returning, 
he passed into the Baltic, where he heaixl of the 
Teutones and Goths. Discovei-y was thus being 
extended both in the north and east into regions 
whose verj^ existence had never been suspected, or 
which had hitherto been regarded as mere chaotic 
wastes. An important advance in geography was 
made by Eratosthenes (bom 276 B.C.), who first 
used parallels of longitude and_ latitude, _ and 
constructed maps on mathematical principles. 
His work on geogi'aphy is lost, yet we leam 
from Strabo that he considered the world to be 
a sphere revolving with its surrounding atmo- 
sphere on one and the same axis, and having one 
centre ; although the belief in the spherical form of 
the earth was at the time confined to the learned 
few. He believed that only about one-eighth of 
the earth’s surface was inhabited, while the extreme 
points of his habitable world were Thule in the 
north, China in the east, the Cinnamon Coast of 
Africa in the south, and the Prom. Sacrum ( Cape 
St Yincent) in the west. During the interval be- 
tween the ages of Ei-atosthenes and Strabo (bom 
66 B.C.) many voluminous works on geography were 
compiled, which have been either wliolly lost to us. 
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or only very partially preserved in the records of 
later writere. Straho’s great work on geography, 
which is said to have been composed when he was 
eighty years of age, has been considered as a model | 
of what such works should be in regard to the 
methods of treating the subject; but, while his 
desciiptions of all the places he has himself visited 
are interesting and instructive, he seems unduly to 
Lave discarded the authority of preceding UTitere. 

The wars and conq^uests of the Romans had a 
most important bearing upon geography, since the 
practical genius of the Roman people led them to 
the study of the material resources of every pro- 
vince and state brought under their sway ; and the 
greatest service was clone to geogiaphical know- 
ledge by tlie survej' of the empire, which was begun 
by Julius Cffisar, and completed by Augustus. This 
work comprised a description and measurement of 
every produce by the most celebrated geometricians 
of the day. Pliny (born 23 A.D.), who had travelled 
in Spain, Gaul, Germany, and Africa, has left ns 
a compendium of the geographical and physical 
science of his age in the four books of his 
Eistoria Natiiralis which he devotes to the sub- 
ject. He collected with indefatigable industiy the 
information contained in the works of Sallust, 
Ca-Siar, and otliere, to which he added the results 
of his own observations, without, however, dis- 
criminating between fact and fiction. The progress 
that had been made since Caesar’s time in geo- 
graphical knowledge is evinced by Plinj^’s notice 
of arctic regions and of the Scandinavian lands, 
and the accounts which he gives of Jlount Atl.os, 
the course of the Niger, and of various settlements 
in different parts of Africa; while his knowledge 
of Asia is more coreect than that of any of his pre- 
decessors, for he coirectlj' affirms that Ceylon is 
an island, and not the commencement of a new 
continent, as had been generally supposed. 

The study of geography in ancient times may 
be said to nave terminated with C. Ptolemy, who 
flourished in tlie middle of the 2d century of 
our era, HLs work on Geography, in eight books, 
which continued to be regarded as the most 
perfect system of the science through the dark 
and middle ages down to the lOth century, gives 
a tolerably correct account of the well-knomi 
cormtries ^ of_ the world, and of the Mediter- 
ranean, Eu-rine, and Caspian, togetlier with the 
rivers wliicli fall into those seas ; but it added 
little to tlie knowledge of the north of Europe, or 
the extreme boundaries of Asia or Africa. Yet, 
from his time till the 14th centurjq when the 
records of the travels of the I’^erietian Marco Polo 
opened new fields of inquiiy, the statements of 
Ptolemy were never questioned, and even during 
the loth centniy it was only among a few German 
scholars at Nuremberg that the strange accounts 
given of distant eastern lands by the Venetian 
traveller were received as trustworthy where he 
differed from Ptolemj-. Marco Polo had, however, 
unfortunatclj’' made no astronomical obseiwations, 
nor had he even recorded the lengtli of the day at 
any place, and hence the Nuremberg geographers, 
who had no certain data for estimating the extent 
of the countries which he bad travereed, were the 
mc.ans of propagating errors which led to re.sults 
that wore destined to influence the history of man- 
kinil. I'oy, taking Ptolemy’s tables as their 
"tiasis, tlicy inconioratcd on their globes and maps 
. tlie results of their own rough estimates of the 
length of Marco Polo’s days’ joumeys, and they 
thus represented the continent of Asia as extend- 
ing across the Pacific, and having its eastern 
riiorcs somewhere in the region of the Antilles. 
These erroneous c.alculations misled Christopher 
assumiition that, by sailing 
120 \V., he would reach the wealthy trading marts 


of China, and the result of this conviction was his 
entering upon that memorable expedition wliicli 
terminated in the discovery (in 1492) of the con- 
tinent of America. Although there can be no 
doubt that the American continent was visited in 
-the 9th and 10th centuries by Northmen, the event 
remained without influence on the history of dis- 
covery, and cannot therefore detract from the 
claims of Columbus. This momentous discovery, 
which had been preceded in 1486 by the ex-ploration 
of the African coast as far as the Cape of Good 
-Hope (which was doubled by Vasco (la Gama in 
1497), was followed by a rapid succession of dis- 
coveries. ^Yithin thir-ty years of the date of 
the first voyage' of Columbus the whole coast of 
America from Greenland to Cape Horn had been 
explored, tlie Pacific Ocean had been navigated, 
and the world circumnavigated by Magellan (q.v.) ; 
the coasts of eastern Africa, Arabia, Persia, and 
India had been visited by the Poiinguese, - and 
numerous islands in the Indian Ocean discovered. 

The 16th century was marked by continued 
attempts, successful and unsuccessful, to extend 
the sphere of oceanic discovery ; and the de-sire 
to reach India by a shorter route than those of 
the Cape of Good Hope or Cape Horn led to 
many attempts to discover a north-west passage, 
which, though they signally failed in their object, 
had tire efiect of very materially enlarging our 
knowledge of the arctic regions. The expedi- 
tions of 'iVilloughby and Frobisher in 1553 and 
1676, of Davis (1585), Hudson (1607), arid Baffin 
(1616), were the most important in their results 
I towards this end. The 17th and 18th centuries 
gave a new turn to the study of geography, by 
bringing other sciences to bear upon it, which, 
in their tuin, derived elucidation from the exten- 
sion of geographical knowledge ; ■ and it is to 
the aid (lerived from history, astronomy, and the 
physical and natural sciences that we owe the 
completeness which has charactei ised modern works 
on geography. In the I7th century the Dutch, 
under Tasman and Van Diemen, made the Austral- 
asian islands known to the civilised world ; and m 
the latter half of the 18th century Captain Cook 
(q.v.) e.xtended tlie great oceanic e.xplorations by 
the discovery of New Zealand and many of the 
Polynesian groups, and by proving the non-exist- 
ence of a ‘ gr eat Antarctic continent,’ stretching far 
north in the Pacific. The antarctic lands were first 
visited in 1840 by American, English, and Irencli 
expeditions, under their respective conunaiulers, 
Wilkes, Ross, and Dumont d’Urv’ille. Polar ex- 
ploration, after having been for a time in abeyance, 
has within late years been vigorously prosecuted by 
the United States and various European couii tries; 
• and in 1879-80 Baron Nordenskj6td_ succeeded for 
the first time in history in navigating tlm nortli- 
east passage round Europe and Asia. In junerica 
the travels of Humboldt, Lewis and Clark, I'rc- 
niont, and othera, and the work of the Uniteii 
States and Canatlian Surveys, of_ the Argciiluic 
govenrniient explorers, and of railway jiioneers, 
^ ' ■ ke us acquainted witli broad 


have done much to make us acquainted witli broau 
general features, but much remains to be done in 
regard to special districts of central and 
America. In Asia numerous ■” ' ' ' 7""'”. 

and naturalists, combined vv : ■ : ■' - 

Russian armies, and explorers like the late Genera 
Prejevalsky, .have coiitiibuted to render onr 
ledge precise and certain in respect to a grea 
part of the continent, whose natural characteristics 
have been more esneciallv rciiresented by the greav 


gratitude to the Jesuit mis-sionavres, vyiiose n ■ 
dcfatigable zeal has funiishctl us with_ a rich irj^a. 
of infonriation in regard to minor details of 
life and nature, nor must the work of the Inon 
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Surrey and its European and native explorei-s Le 
forgotten. In Africa much light has been thrown 
on the charaeter and condition of the African 
continent by many of its greatest explorers — as 
Bruce, Park, Clapperton, the Landers, Burton, 
Speke, Barth, Vogel, Livingstone, Cameron,' Stan- 
ley, Thomson, Schweinfiirth, Nachtigal, Junker, 
and Emin Pasha ; General Gordon and his sub- 
ordinate officers ; the French in Senegambia and on 
the Upper Niger ; Wissmann and Pogge, and other 
officers of the Congo Free State ; German explorers 
in east and central Africa, and the missionaries 
of various denominations. In Australia, although 
much still remains to he done, the obscurity which 
hung over the interior has been to a great, extent ■ 
diminished by the explorations of Sturt, Eyre, 
Leichhardt, and the brothers Gregory; and still 
more by the highly important labours of Burke 
and Wills, who in 1860 crossed the Australian 
continent from Melbourne to Carpentaria. The 
establishment in 1872 of a telegrapli line from 
Adelaide to Port Darwin right acro.ss the continent, 
and the maintenance of stations along the line, 
formed an admirable base for further exjjloration. 
Giles, Warburton, and Forrest forced their way in 
nearly parallel lines to the west coast. The laboui-s 
of these and other explorers indicate that much of 
the continent of Australia, though often covered 
with dense growth of spinifex, acacia, and eucalyp- 
tus, is not available for colonisation by Europeans. 

The government surveys of the various European 
countries, of the British possessions, and of other 
civilised states have not only added to a detailed 
knowledge of the face of the earth, but given us 
more precise ideas of its shape. Again, various 
deep-sea exploring expeditions of recent years, the 
chief among which was that sent out by the English 
government in the Challenger (q.v.), have added 
greatly to our knowledge of the geography of the 
oceans. 

The progress of recent discovery has been aided 
by the encouragement given to exploration by the 
governments of different countries, and_ by the 
efforts of the numerous geographical societies, of 
which there are now over one hundred ; while the 
constantly increasing mass of information collected 
by scientilic explorers is rapidly diffusing correct 
information in regard to distant regions. 

On the subject of geosraphical discovery, the following 
works may be consulted with advantage : Bunhury’s 
History of Ancient Geography (1880) ; Vivien de Sainte- 
Martin’s Histoire de Geographic ; Kiepert’s Manual of 
Ancient Geography [ISSi.)-, Prlcis de Geographic Univer- 
sclle, by Malte Brun ; Humboldt’s Hist, crit. de I’Hist. de 
la Geographic, and the Cosmos; Ritter’s Asicn; Kloeden’s 
Erdkunde ; - iieclns, Noiivelle Geographic Universdle ; 
Stanford’s Compendium of Geography and Travel, based 
on Hellwald. The recent progress of geographical 
discovery may be traced in Petermann’s Mitteilungen, 
the Proc. Boy. Geog. Soc., and the Geographisches Jahr- 
buch. 

Geology (Gr. ge, ‘the earth;’ logos, ‘a dis- 
couree ’ ) is the science of the earth — that science, 
namely, which has for its object the study of the 
various constituents of the earth’s crust, with a 
riew to discover how those materials have been 
aggregated and caused to assume the appearances 
hdiich they now present. Geology, in short, is an 
inquiry into the history and development . of the 
eartli’s crust, and of the several floras and faunas 
which have successively clothed and peopled its 
surface. As a science geology is comparatively 
young, although it can hardly be douhted that 
from a very early period the phenomena with 
which it deals rnrrst have claimed sotrre attention. 
It is easy, indeed, to trace in old nrythologies and 
legerrds the influence of the geological features 
of the land uporr the hunran irrragination. Volcanic 


emptions, earthquakes, avalanches, and landslips, 
thejravoc of torrential waters, and the destructive 
action of waves and breakers have unquestionably 
left their impress upon the superstitions and beliefs 
of all primitive peoples. One may believe that 
many of the remarkable scientilic premonitions 
which are met with in oriental cosnrogonies and 
the early writings of the Greeks may have been 
suggested by geological phenomena. The occur- 
renee of sea-shells in the rocks of mountains and 
regions far removed from the sea may well have 
given rise to the oriental belief in the alternate 
destruction and renovation of the world. Pytha- 
goras and Strabo both recognised that changes had 
taken place on the surface of the earth, but neitirer 
appears to have got beyond the observation of a 
few obvious phenomena — their explanations of 
which are hardly entitled to be considered more 
than vague guesses. It is not until we reach the 
close of the 15th century that we find geological 
phenomena attracting the attention of competent 
observers. With the investigations of the cele- 
brated painter, Leonardo da Vinci, together with 
those ot Fracastoro, a new departure was taken. 
The numerous fossil shells discovered in engineer- 
ing operations were appealed to by them as evidence 
of former geographical changes — their method of 
reasoning being consistent and logical. Unfortu- 
nately it did not convince either their contem- 
poraries or immediate successors — some of wliom 
held the extraordinary view that shells and other 
fossil organic remains were not really what they 
appeared to be, but the result of a plastic force 
which had somehow fashioned them in the bowels 
of the earth. Fossils were further supposed to be 
the results of the feimientation of fatty matter, or 
of terrestrial exhalations, or of the influence of the 
heavenly bodies, or, finally, to be simply earthy 
concretions or sports of nature. Others, however, 
while maintaining that fossils were in truth the 
relics of formerly living creatures, held the opinion 
that all these had been buried at the time of the 
Noachian deluge. This controverey lasted for more 
than a hundred years, but long after the true 
character of fossils had become generally adinitted 
their entombment in the strata continued to be 
attributed to the action of the deluge. 'This belief 
prevailed through the 17th and 18th centuries, and 
sadly interfered with the growth of geology ; the 
prolonged infancy of which must be largely attrib- 
uted to its influence. Steno, a Dane, who lived 
in Italy in the middle of the 17th century, would 
appear to have been the first to observe a succession 
in the strata. Hitherto stratified rocks had not 
been differentiated ; they were all lumped together 
as representing the tumultuous deposits of the 
Noachian deluge. Steno, however, distinguished 
between marine and fresh-water formations, and 
showed that there were rocks older than the fossili- 
ferous strata in which no organic remains occurred. 
Nevertheless, this clear-sighted observer could not 
free himself from the fashionable hypotheses of his 
day. While a belief in the universality of the 
Noachian deluge was prevalent, many strange 
‘theories of tlie earth,’ .such as that by Bishop 
Burnet, saw the light. These showed not onlj' 
how the world had been evolved out of chaos, how 
it fared before, during, and after the deluge, but in 
wliat precise manner it was eventually to be wound 
up and consumed. The ‘ theories ’ referred to differed 
in detail, but their imaginative authors agreed in 
the notion of an interior abyss, whence at the time 
of the Noachian catastrophe the waters imshed, 
breaking up and bursting through the crust of the 
earth to cover its surface, and whither, after the 
deluge, they retumed again. 

Leibnitz (1680) proposed the bold theoiy that 
the earth was originally in a molten state, and that 
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tlie primary rocl^s were formed by the cooling of 
the surface, -which also produced the primeval 
ocean by condensing the surrounding vapoip; 
The sedimentaiy strata resulted from the subsiding 
of the -^vaters which had been put in motion by the 
collapse of tlie cnist on the contracting nucleus. 
Tlie process was several times repeated until at 
last enuilibrium was established. 

Hooke (168S) and Hay (1090) considered the 
essential condition of the globe to be one of change, 
and tliat the forces now in action would, if allowed 
suHicient time, produce changes as great as those 
of geological date. In Italj% Vallisneri (1720), 
Lazzaro hloro (1740), and his illustrator, Cirillo 
Genorelli, taught that there had been depressions 
of the land, during which marine fossiliferous strata 
were deposited, and that subsequently the sea- 
bottom had been elevated by the suliten-anean 
forces, and converted into dry land, hloro main- 
tained the impossibility of the wliole earth having 
been covered by the waters of the sea up to the tops 
of the highest mountains. The continents, he 
said, had been upheaved, and tlie fractures and 
dislocations of the strata were pointed to in con- 
firmation of this vieu’. Generelli insisted upon the 
gradual degradation of the land by running water, 
and held that the waste was so gi-eat that event- 
ually the mountains must be washed down to the 
sea." This inevitable degi-adation of the surface, 
however, would be counterbalanced, he inferred, by 
elevation of the land elsewhere. But as Italian 
geologists, in common with those of other countries, 
believed that the world was only some GOOD years 
old, Moro and Genorelli found some difficulty in 
explaining how so many thousands of feet of strata 
could have been accumulated within the limited 
period allowed by the orthodox clironologj’. Thej* 
suggested, tlierefore, that the materials" entering 
into the formation of the strata had been largely 
derived from volcanic eruptions. 

Eventually the moro advanced views held in 
Italy spread into France, Germany, and England. 
Buflbn (1749), by the publication "of his Thcorij of 
the Earth, evoked a spirit of inquiry in France ; 
Lehmann (1750), Fuchsel (1762), and others in 
Germany did much to establish more correct methods 
of observation and inteipretation of geological 
phenomena than had hitherto prevailed ; while in 
England a distinct advance was made by Michell 
(1700) in his essav on the Cause and Phenomena of 
Earthquakes. The next name that comes into pro- 
minence is that of lYerner, professor of Mineralog}' 
at Freiburg in Saxony (1775). This celebrated 
■\mtcr framed a classification or system of the rocks 
of the Harz Jlountains, in the order of their 
succession, and consequently in that of their for- 
mation, and maintained that this order would be 
found to prevail generally throughout the world. 
Werner’s classification has proved inadequate, and 
even in many respects eiToneous. Nevertheless, to 
him belongs the great merit of having brought into 
prominence a definite principle in the construction 
of the earth’s crust, and a precise method of geo- 
logical investigation. This discovery of the fact 
that strata occur in a certain order of superposition 
had been anticipated by several Italian geologists, 
and by Lehmann in Germany, but Wei-ners fame 
as a brilliant investigator and attractive teacher 
overebadowed and eclipsed the most of liis pre- 
deccssoi-s. In some respects the views of this 
eminent man were retrogr.ade. He maintained, for 
example, that his ' formations ’ were universal, and 
bad been jirccipitatcd over the whole earth in 
.succession, from a common inenstmum or chaotic 
lluKl. The Igneous rocks, according to him, were 
chemical precipitates from water; he believed that 
no volcanoes cxistcil in the earlier ages of the world, 
but that volcanic action was cxclusivelv of modem 


date. Yet the true nature of igneous rocks had . 
already been recognised in Italy, France, Eugland, 
and Germany. With the publication of Werner’s 
views on this subject a great controversy began, 
which was carried on with an acrimony tiiat 
is now hard to realise. Those who upheld tiie 
igneous origin of such rocks as basalt were styled 
Vulcanists, while those who followed Werner 
became known as Neptunists. The great apostle 
of Viilcanisin in Britain was James Hutton (1788)., 
He not only insisted upon the igneous nature 
of basalt rocks but demonstrated in the field 
that granite likewise was of igneous origdn. 
This pliilosophical thinker deprecated the calling- 
in of hypothetical causes to explain geological 
phenomena. The only' agents of change, according 
to him, were those which are now at work in 
modifying the earth’s crust. The past, therefore, 
was to be interpreted tbrough the present. It was 
only through our knowledge of the. methods em- 
ployed by nature in can-ying on her operations in 
our own day that we could hope to interiiret the 
record of the rocks. The Huttonian theoiy was 
fortunate in having for its expounder John Play- 
fair, whose famous Ilhistrations (1802) has long 
been held in the highest esteeni._ and is still 
studied by geologists. Another friend and dis- 
ciple of Hutton, §ir J. Hall, became the founder 
of experimental geology, and did much towards 
the establishment of the cardinal doctrines of his 
teacher. Hutton’s observations -were confined to 
Scotland, in avhich fossiliferous strata are not 
prominently developed. It was the igneous masses 
— the cniinpled anti shattered rooks of mountain 
and glen and sea-coast, and the never-ahsont 
evidence of denud.ation and decay that fascinated 
him. He saw ‘the mins of an older world in the 
present stmeture of the globe,’ but he know nothin" 
of that long succession of ruined worlds, each 
characterised by its own lifcrforms, witli_ which 
William Smith (1790) ivas shortly to astonish geo- 
logists. Tliis able investig.ator alone and unaided 
had explored all Engl.antl on foot, and succeeded 
in completing a geological map of the country on 
wdiich the strata -were for the first time delineated 
and throivn into natural divisions. His views m to 
the law of supei-position among strata were arrived 
at independently of Werner, and he vyas_ thc_ first 
to jioint out how each rock-gioup was dLstingmshcil 
by its own peculiar fossils. Hence Smith is justly 
entitled to be called the founder of histoncal or 
stratigraphical geology. Since then tlie progre.^r 
of geolo^’ has been rapid. Fossils which at first 
were valued chiefly' as marks by' which one forma- 
tion could be distinguished from another by-and- 
by' claimed fuller attention-^the classic researclics 
of Cuvier in the Paris basin forming a great cpocii 
in Palicontology ( q. v. ), or the study' of fossil organic 
remains. , 

In closing these remarks on the history' ol tiie 
geological sciences, it would be unjust to oim 
the name of Ly'ell, whose gi'cat Erivpjilcs of 
Geology (1830-33) did invaluable service. 
laboni-s were based on those of Hutton und 1 m ' 
fair, but he carried out their doctrines 
some directions than either of these geologists uc 
prepared to go, while in other directions |ti. 

advance so far. Before the appearance u* , 
well-known work, the Huttonian phiIo-=opfiy J 
conspicuously' triumphed, but geologists were - 
prone to account for what apjiearcd to be ‘’rc, - 
in the succession ’ by* the hypothesis of vast 
troiihes. They conceived the possibility of 
wide destruction of- floras and faunas, 
sudden introduction or creation of new 
life, .after the forces of nature bad sunk f'" , 
pose. The full meaning of denudation 
yet been generally' appreciated, and subterm. 
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action was still fiequentlj'- appealed to in explana- 
tion of orographic features which are now recog- 
nised to he tlie work of epigene action. Such views 
gained for their upholders the name of Cataclys- 
niists or Catastrophists. Lyell’s main idea that the 
present is the type of all preceding ages, so far as 
these are revealed hy the fossiliferous' strata, has 
gained for his school the title of Uniformitarian. 
But within recent years many of his disciples have 
departed somewhat from the teaching of their 
master, and maintain that the operations of 
nature have been the same in land, hut not neces- 
sarily in decree. The impulse given to the advance 
of biological science by the publication of the Origin 
of Species (1859) has also affected geology, and not 
on its palaeontological side alone. In the depart- 
ments of physical and stratigraphical geology one 
may note a larger and broader method of treatment 
since the appearance of Darwin’s famous work — the 
dominant tone in geological literature at present 
being rather evolutional than uniformitarian in the 
naiTOW sense. Another distinguishing feature of 
geological science in our day is the great attention 
])aid to Petrography (q.v.), the study of which had 
fallen into comparative neglect in this country for 
many years. Interest in it, however, was revived by 
Dr Sorby, who showed how much might be learned 
by examining thin slices of rocks and minerals 
under the- microscope. The introduction of the 
microscope into petrogi'aphical investigation has 
thus opened up a wide and novel field of inquiry, 
from the assiduous cultivation of which much may 
he e.xpected. 

It may be interesting to point out as shortly as 
possible the order of development of the geological 
sciences. Unquestionably the earliest to -take 
shape was Mineralogy— 1 >. work on descriptive 
mineralogy by Agricola having appeared in 1546. 
In fact, several complete treatises liad been pub- 
lished before the middle of the 18th century. 
Geognosy, or the study of the various rocks of 
which the earth’s crust is composed without special 
reference to the mode of their arrangement, was 
the kind of geology ivhich chiefl,y occupied the 
attention of the eaniest investigators. The term 
is now practically disused, and in its place we 
have Petrography. When employed by modern 
writers it lias usually a wider signification (see 
GEOGNOsy). Structural Geology, or the mode 
in which rocks are built up in the eartli’s crust, 
next began to come into prominence, and Dynam- 
ical Geology, or the study of causes now in action 
soon followed — ^the system advocated hy Hutton 
and Playfair being that which has gained general 
acceptance. Thereafter followed Experimental 
Geology, ot which Hall was the fathei". Although 
some progress had been made by Lehmann, Puchsel, 
and Werner in the method of determining the 
succession of strata and of grouping these in 
chronological order, yet Historical or Stratigraph- 
ical Geology can hardly be said to have existed 
as a science before the date of William Smith’s j 
classical researches. Pala:ontology is of still more 
recent origin, the names of Cuvier, Lamarck, and 
Brongniart being conspicuous among its earliest 
exponents. 

A brief outline may now he given of the various 
departments of geology, propeny so called. 

Dynamical Geology. — The modern system of 
geology is based on the principle that the past is 
to be interpreted throu<Bi the present. In other 
words, the geologist believes in the constancy of 
nature, and that by studying the effects produced 
by the action of her various agents in the present 
he will be able to interpret the records of such 
action in the past. The study of’ such natural 
operations constitutes dynamical geology. 

The various forms of energy from which geo- 


logical changes arise maj^ be divided into two 
series — viz. hypogene action and epigene action. 

Hypoge-nc^ Action. — Under tliis head come the 
changes which are induced by the internal heat of 
the earth, those changes, namely, that are in pro- 
gress beneath the earth’s surface. In this category 
are included volcanoes and volcanic action, volcanic 
products, and the chemical and mechanical ciianges 
which are superinduced in such products and upon 
the rock-masses with which these come into contact 
during volcanic eruptions (see Volcanoes). Lava 
.(q.v.) and Tuff (q.v.) are studied as regards their 
composition, texture, and structure, whfle the man- 
ner in which these and other volcanic products are 
built up is likewise investigated. All this is done 
Avith a view to comparing such volcanic products 
with similar ciystalline and fragmental rocks which 
occur in regions where volcanic action may have 
become quite extinct. Another most important 
set of hypogene phenomena are movements of the 
earth’s crust. See EARTHQUAKES, UPHEAVAL, 
Beaches (Raised), Submarine Forests. 

Epigene action has reference to those operations 
tliat affect mainly the superficial portion of the 
earth’s surface. The epigene agents are the atmo- 
sphere, rain, brooks and rivers, ice, the sea, and 
life. 'The effects of atmospheric action are seen in 
the general disintegration of rocks, the formation 
of Soil ( q. V. ), and the accnraulation of dust and sand 
(see Drift). In the diffusion of life over tlie globe, 
wind has also no doubt played in all ages an 
important part. Rain, again, charged with the 
cariionic acid, &c., which it absorbs from the atmo- 
sphere and vegetable soil, acts chemically upon 
rocks— all of Avhich are more or less permeable. 
Much rock-disintegration is thus induced, the 
‘ Aveathered ’ materials being dispersed or accumu- 
lated locally by the mechanical action of the rain. 
The chemical action of rain is not confined to the 
surface of the ground, for much ivater Rlters doivn 
through natural cracks, fissures, &c., and is thus 
enabled to soak into the rooks at all depths. The 
underground Avater AV’hich is not absortied in the 
intei-stitial pores of rocks lises eventually, and is 
discharged at the suiface as Springs (q.v.), Avhich 
are more or less impregnated Avith dissolved mineral 
matter abstracted from beloAV. These springs are 
either cold or thermal, and constant or inter- 
mittent. In some volcanic regions the Avater 
conies to the surface in eruptive fountains (see 
Gea'sers). The destructive action of such under- 
ground Avaters is seen in the excavation of caves, 
tunnels, and other subterranean passages (see 
Caves), and in the production of Landslips (q.A'.) 
and rock-falls ; Avhile their reproductive action is 
familiarly illustrated by the fonnation of Stal- 
actites and Stalagmites (q.A-.), and the accunuila- 
tion of great masses and sheets of siliceous Sinter 
and Calcareous Tufa (q.v.). Brooks and rivers 
act as potent agents of change. By means of 
the detritus Avhich they SAveep .along or carry in 
suspension, they rub, grind, and erode the rocks 
over AA’hich they floAv, and thus in time ravines 
and A'allej's have been excavated. The eroded 
materials are constantlj' trai'elling from lugher to 
loAA'er levels until they come to rest in lakes or the 
sea. Hence lakes and the sea in many places are 
being gradually siltedup — the groAvthof Delt-as ( q.v.) 
being one of the most notable evidences of epigene 
action. The action of rain and running Avater_ is 
greatly aided by frost, Avhich is a poAierful disin- 
tegrator, of rocks. Water freezes as AA-ell in the 
minute pores of rocks as in tlie fissures by Avhicli 
rocks arc traveraed, and thus AA’hen thaAv ensues the 
loosened grains and particles are ready to be canied 
aAvay by Aviud, r.ain, and melting snoAV ; Avhile dis- 
jointed blocks, &c. may fall asunder and topple 
from clifl's or roll doAA'n steep slopes. In regions of 
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iiercnnial snow-fields the avalanche and the glacier 
likewise act as important denuders of the surface, 
and transporter's of rock-dehris from higher to lower 
levels (see Avalanches, Glaciebs, Boulder- 
clay, &c.). Again, in certain latitudes lake and 
river ice are conspicuous agents of change — acting 
especially as rafts for the transport of stones and 
deWs {see Anchor-ice). Thus the whole surface 
of the land from the highest mountains down to I 
the sea is being gradually degraded or lowered by 
the combined action of many epigene agents, j 
There is a continual and universal disintegration 
of rocks going on, and a no less continual transport 
of material and building up of this into' new fonua- 
tions. Alluvial flats and teivaces, deltas, &c. may 
be cited as prominent examples of the sedimentary 
series of modem accumulations, while the chemical 
series is well represented by the calcareous forma- 
tions of springs and brooks, and the precipitations 
of common salt, suljdiate of lime, &c., ■\\mich are 
taking place in saline lakes (see Lakes). 

The sea as a geolomcal agent acts in three ways : 
it erodes rocks, and transports and accumulates 
sediment. The work of erosion is confined for the 
most part to that marginal belt within which 
waves and breakers work. These by means of the 
shore-detritus batter and undemiine cliffs, and 
cause them gradually to recede, and hence the sea 
may be said to act like a meat horizontal saw. 
The materials brought down by rivers or detached 
from the shore by the action of the sea itself 
are distributed by currents over the sea-floor, the 
coarser detritus gathering in shallow water, while 
the finer sediment is swept out to greater depths 
and spread over wider areas. Sucii ten-igenous 
materials extend outwards from the shore to a 
distance of 60 to 300 miles, and to depths of 2000 
feet or more. They are confined, tlieiefore, to 
a comparatively narrow belt of the sea-bottom. 
Over the abysmal depths of the sea, the only 
accumulations in progress are organic ooze and a 
peculiar red clay which is believed to be the result 
of the chemical action of sea-water on products of 
volcanic origin (see Abysjial Accumulations). 
Now and again, stones and debris may be carried 
out to sea by icebergs and droiiped beyond the zone 
of terrigenous sedimentation. Similarly, rock-frag- 
ments entangled in the roots of trees or buoyed up 
by seaweeds may now and again come to rest in 
abysmal regions. Reference has been made to the 
geological action of the ice of lalres and rivere, but 
the icebergs and ice-rafts of high latitudes must 
not he omitted. Much rock-debris is distributed 
by such agencies over the sea-bottom, detached 
fragments of the ‘Ice-foot’ (q.v.) being the most 
notable carriers of stones. 

The action of plants and animals is not ignored 
by geologists. Plants aid in the disintegration 
and rupture of rocks by means of their roots and 
tlie organic acids derived from them during decay. 
Rock'S are drilled and bored by some kinds of 
marine molluscs, annelids, echini, and sponges, 
and arc thus weakened and more readily yield to the 
action of waves and breakei's. Burrowing' animals 
also bring about changes, the common earthworm 
being an ellicacious agent, in the fonnation of 
soil (see Earthworm). Plants occasionally act 
ns conservative agents, .-us in the fixing of blown 
sands (see Dunes), and in protecting the banks of 
lakes ancl rivers. Again, forests, by equalising and 
logulating the How of the water of precipitation 
iwcvent the destruction of soils and subsoils by 
torrential action. In some regions also the rocks 
along a sca.shoro are partially protected from the 
waves by seaweed, sponges, zooiibytes, and gi-e- 
giirioiLs molluscs. Amongst formations of organic 
origin may be mentioned soil (in jiart), peat-T>o<'s 
moras.scs, mangrove-swamiis, Ixig-iron ore, iVc! 


Some calcareous alga; also form con.siderable beds, 
as among the reefs of the Florida seas ; while certain 
mai-sh-loving and fresh-water plants have the power 
of abstracting carbonate of lime from water and 
encnisting themselves therewith. Thick mases of 
calc-tufa have originated in this waj’. The organic 
oozes of. the deep seas are good, e.xamples of de- 
posits formed or the exuviie of minute pelagic 
organisms; and tlie great coral-reefs (see Coral) 
of the warmer oceans are still further evidence of 
the importance of life in the production of new 
formations. Such are some of the accumulations 
which are almost wholly composed of organic debris; 
but animals and plants contribute to the growth 
of many other deposits. The marine tenigenons 
formations are charged more or less abundantly 
with the relies of animal and plant life; nor arc 
similar remains wanting in the alluvial deposits of 
rivei's and lakes. 

Petrology. — From the study' of causes now in 
action the geologist learns that many of the 
rocks, with which every one, whether observant or 
not, necessarily makes some acquaintance, are of 
the same character as epigene and hypogene pro- 
! ducts. For a particular account of the rocks them- 
selves, Petrography and the articles therein cited 
may be consulted ; here all that can be attempted is 
to point out very briefly how far a knowledge of 
formations now in progress enables us to' explain, 
the nature and origin of rocks. 

( 1 ) Igneous Mods, — In Great Britain and other 
countries where at present there is no volcanic action 
we meet with various glassy rocks, such as pitch- 
stone and obsidian, witli semi-cn'stalliiie rocks, as 
trachyte, phonolite, liparite, andesite, basalt, &c., 
with crystalline rocks, such ns certain dolerites, 
and with fragmental rocks, like tuft’ and agglo- 
merate, ■which in eveiy essential particular lescinble 
the products of modern volcanoes. But, as might 
have been expected, the older igneous rocks am 
often more or less altered, such alteration having 
been superinduced by the chemical action of percolat- 
ing watem, by pressure, by crushing, or by these 
and other causes combined. There is a class of 
crystalline rocks, however, which, although tliey. 
consist of the same mineral ingredients as occur in 
many igneous rocks, yet diil'er so materially in 
character from lavas that geologists are warranted 
in believing that they could not have been con- 
solidated at or near the surface of the eartli. Ims 
class is rejnesented bj' such rocks as granite, 
sj'enite, gabbro, and certain diorites, dolcntes, 
quartz-porphyries, &c. A study of these rocks uader 
tlie microscoiie and in the field as rock-masses leads 
to the belief that they are indeed of igneous ongini 
but have cooled and consolidated at some doptli in 
the earth’s crust, tlieir appearance at the snrtace 
being due to subsequent denudation. 'Ihus ti'O 
classes of igneous rocks are recognised — viz. wt- 
enme or superficial, and jMonic or deep-seated. 

(2) Derivative Aoefe.— Under this head are 

included all the products of epigene action, t he) 
arc- termed derivative inasmuch as most of tlieni 
are composed of materials which have been dernea 
from pre-existing rocks by the chemical or inccimn- 
ical action of ejiigene agents, while others a • 
made u]) of organic debris. They may be rougmj 
classified ns follows : - < 

MechanicaUy-formed Mods . — Thc.se 
fragmental materials. They are gra.u'nar no • 
crystalline aggregates, the constituent •‘j^redten ■ 
of which limy be angular or rounded in pj ., 
may or may not bo arranged in layers. • 1 1 . 
consist of (a) Eolian m Aerial rocks, such as Ino 
sand (dunes) and dust-deposits. The proiluc 
the ‘weathering’ action of the atmosphere, sue 
rock-debri.s (breccia), certain clay.s, &c., ‘ 

in part of eolian origin, (by Sedimentary r > 
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as conglomerate, breccia (in part), sandstone, 
graywacke, various clays, mudstones, shales, &c. 
(c) Glacial racks, as rock-debris, erratics, moraines, 
boulder-clay, &c. 

Chemically -formed Iloclcs . — The rocks included 
under this subdivision are sometimes earthy in 
character, but more frequently show a crystalline 
or compact sub-crystalline texture. Among the 
more typical kinds are kaolin and various other 
clays, stalactites and stalagmites, calc-tufa and 
its varieties, geyserite (siliceous sinter), rock-salt, 
dolomite, gypsum, flint, chert, various ironstones, 
iSrc. 

Organically-dcrivcd rocks are made up of the 
relics of animal and plant life. They include a 
great variety of limestones, diatom-earth (tripoli), 
flint (in part),, various phosphatic deposits, peat, 
lignite, coal, anthracite, oil-shale, various ii'on ores, 
&c. 

No hard and fast line can be drawn between 
the older and younger products of epigene action. 
It is obvious that conglomerate and sandstone are 
merely compacted gravel and sand ; breccia is only 
consolidated rock-debris ; while lignite and coal are 
simply vegetable matter more or less mineralised. 
The thick fossiliferous limestones of the earth’s 
crust are paralleled by the coral-reefs and organic 
oozes of existing oceans, and have evidently had a 
similar origin. Every derivative rock, indeed, can 
be compared with a like pi oduet of modern epigeile 
action. The older products, it is true, are most 
frequently solidified, while the younger are oftener 
more or less incoherent and unconsolidated. But 
this difference is not essential, and is only what 
might have been expected. The older products 
have for a long time been exposed to the action of 
percolating water. In many cases they have been 
subjected to the influence of subterranean heat and 
enormous pressure, and we need not wondei-, there- 
fore, that they should have acquired a more or less 
indurated character. But solidification does not 
invariably characterise the older products, nor are 
modern accumulations always incoherent. There 
are indurated conglomerates and sandstones of veiy 
recent formation, and some modern coral-rock is as 
hard and compact as the older limestones. Hence 
the term rock is applied to all the products of 
epigene and hypogene action alike, whether the 
material so designated be yielding, as clay and peat 
and blowing sand, or hard and resisting, as con- 
glomerate, limestone, or granite. 

( 3 ) Mctamorphic Bocks . — All rocks sooner or later 
undergo some process of alteration whereby their 
original character becomes modified. Thus, by the 
chemical action of percolating water some lime- 
stones have been more or less changed into dolo- 
mite ; olivine rocks have been altered into sei'pen- 
tine ; some sandstones have been converted into 
quartzites. Derivative rocks at the point of contact 
with igneous rocks are very frequently altered to a 

f reater or less extent. Thus, ordinaiy limestone 
ecomes crystalline marble, coal is changed into 
graphite, sandstone into quartzite, clay and shale 
into porcellanite. When alteration of a rock, how- 
ever caused, has proceeded so far as to produce a 
rearrangement of the constituent elements of a 
rock, and to develop a crystalline or semiciystalline 
structure, such extreme alteration is termed meta- 
morphism, and the rocks so affected are described 
as mctamorphic. Bocks of this kind are sometimes 
confusedly crystalline or massive in structure, and 
in hand specimens might be mistaken for plutonic 
igneous rocks ; but by far the larger number are 
distinguished by a peculiar flaky or pseudo-lamin- 
ated structure which is termed Foliation (q.v.). 
In foliated or schistose rocks the constituent 
niinerals are arranged in alternate lenticular layers 
which merge into each other. Such arrangement. 


it must be understood, has no relation to the layers 
I of deposition so frequently present in derii'ative 
rocks like shale, sandstone, &c. The foliated 
structure has been superinduced in rocks, some of 
which may have been igneous and others aqueous 
in origin. It is obvious, however, that the study 
of causes now in action can throw little light on 
the origin of foliation. We may study the changes 
induced in rocks bj' contact with the products of 
modern volcanic action, and these will doubtless 
enable us to understand how certain alterations 
in rocks have been brought about ; but schistosity 
is not superinduced in rocks in the neighbourhood 
of modern volcanic orifices. In Britain and other 
countries, however, denudation has exposed the 
interior and basal portions of ancient volcanoes, 
and we can now study in detail the fractured and 
baked rocks through which heated gases, molten 
.matter, &c. have oeen erupted. Nay, in some 
cases, rve can even examine enormous masses of 
plutonic ci-ystalline rock which are believed to be 
the reservoirs from which the molten matter of our 
ancient volcanoes was pumped to the surface. Such 
great plutonic masses ai'e fi'equently surrounded by 
a zone or belt of ciystalline schistose rocks, such as 
gneiss, mica-schist, &c. The rocks are most crystal-, 
nne and schistose in the immediate proximity of 
the igneous mass, but gradually lose these char- 
actem as they recede from its neighbourhood, until 
bj’^-and-by thej^ pass into ordinaiy derivative rocks 
such as graywacke, shale, &c. Some schistose 
rocks, therefore, undoubtedly owe their origin to 
contact with deep-seated igneous masses. Again, 
it has been observed that where rocks, whether 
igneous or derivative, have been subjected to 
enormous crushing and pressure, they not infre- 
quentlj' become crystalline and schistose. There 
are some schistose rocks, however, the origin of 
which is still very obscure. Geologists cannot yet 
assert, therefore, that all schistose rocks are meta- 
morphic (see Arch^an System). Among the 
most characteristic metamoiphic rocks are quartzite, 
marble, phillite, mica-schist, talc-scliist, chlorite- 
schist, hornblende-schist, actinolite-schist, gneiss, 
granulite, eclogite, &c. 

Structural or Geotectonic Geology is that 
branch of the science that deals with the arrange- 
ment or -stnicture of rock-masses. 

Structure of Igneous Boefo.— Igneous rooks are 
grouped under two series — viz. (a) Contemporane- 
ous and ( 6 ) Intrusive eruptive rocks. 

(a) Contemporaneous eruptive roclis are either 
cij'stalline or fragmental. The crystalline roclcs 
are simply old lava-flows, while the fragmental 
rocks consist of tuff and its varieties. The3" are 
in short the products of volcanic action, and have 
been erupted at the earth’s surface, accumulating 
either upon the land or under water. Man.v of 
these rooks have apparentlj' been erupted from 
vents of the ordinarj^ modern tj’pe, but others 
apiiear to have come up along lines of fissure in 
the earth’s crust — the lavas overflowing the_ surface 
in broad floods. Successive outflows of this kind. 


accompanied frequentl3' b3' the ejection of frag- 
mental materials, have built up some gicat 
. lilateaus. Contemporaneous lavas are generall3' 
more or less scoriaceous or porous above and below. 

( 6 ) Intrusive eruptive roefes are also cn’stalline 
and fragmental. Becks are approximately C3din- 
drical funnels filled with either ciystalline igneous 
rockc ■ ■ ’ ' ’ - r with both. The3'are 

obrtoi ; of old volcanoes, the 

upper parts of which have been removed b3' denuda- 
tion. Intrusive Sheets are more or less lenticu- 
lar masses of ciystalline igneous rock which have 
been erupted amongst strata in a direction more or 
less c1oso! 3’ conformable witli the planes of bedding. 
The3’ seldom show an3' scoriaceous structure, and 
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generally bake and ' alter overljnng as well as 
underlying rocks— thus clearly indicating their 
subsequent origin. Dykes (q.v.) consist generally 
of crj’stalline rock which has been erupted in 
approximately vertical and even-sided fissures, thus 
giving rise to wall-like intnisions. Occasionally 
fragmental igneous rocks, such as agglomerate, are 
met with in similar positions. Feins is the term 
applied to smaller irregular^ and more or less tortu- 
ous intrusions of crystalline rock. , Bosses (see 
Nkcks) are amorphous masses of ciystalline rock, 
rising more or less vertically through surrounding 
rock-masses. There is reason to beheve that many 
of these ‘bosses’ are the deep-seated reservoirs 
from which volcanoes were supplied with lava. 

‘ Dykes,’ ‘ veins,’ and sometimes ‘ sheets ’ proceed 
from them into the adjacent rocks, which are often 
much altered and metamorrfiosed. 

Structure of Derivative liocJcs , — The most char- 
acteristic feature of these rocks is their bedding or 
stratification— a structure which is due to the mode 
of their accumulation. Hence tlie3' are often spoken 
of as the ‘stratified rocks.’ But, as we have seen, 
stratification likewise characterises contemporane- 
ous eruptive rocks. As far the larger number of 
derivative rocks are simpty aqueous niechaitical and 
chemical sediments, thej’' are also often termed 
‘aqueous’ and ‘sedimentary rocks.’ Individual 
betls in a group of strata are lenticular or wedge- 
shaped ; so that when anj"- par-ticular stratum is 
followed in one direction it eventrrallj' thins awaj' 
and dies out. And the same is the case with 
groups of strata. Fine-grained deposits such as 
shale and limestone tend to be nrore persistent 
and to cover wider areas than sandstones and 
conglomerates. Almost arry diversitj' of strata 
maj' occur in a group or series, but it is more 
usual to find certain kinds of rock associated 
together; thus, fine sandstone altenrates with shale, 
conglomerate with grit, linrestone with fine shales, 
&c. Again, individual beds are often found to 
change their character as they are followed in 
certain directions. Conglomerate, for example, 
passes latei-ally into sandstone, sandstone becomes 
argillaceous and passes into shale, while shale, by 
the gradual increase of calcareous matter, becomes 
marly and often passes into limestone. Sometimes 
the stratification is extremely regular, at otlier 
times the beds thicken and thin out verj' irregu- 
larly, and not infrequently they show what is 
called jTu/sc-tciWfnjr ox current-beddiny — a structure 
ivhich is seen both in aqueous and eolian accumula- 
tions (see Dunes). Amongst the surface-markings 
seen in sedimentary rocks the most common are 
ripple-marks, sun-crac!ts, rain-prints, and tracks, 
trails, burrows, i&c. of worms, crustaceans, mol- 
luscs, reptiles, birds, A-c. 

Strata are not often quite horizontal ; they 
nsuall3’ dip at a less or greater angle, and 
sucli inclined strata arc as a rule the remaining 
portions of large curve.s or undulations, the upper 
portions of which have been removed b3' denuda- 
tion, so that the truncated strata crop out at the 
surface (see OuTcnop, Steike). The simplest 
form of curve .assumed by strata is a ^Monocline 
(q.v.), but anticlinal and S 3 'nclin.al folds occur 
much more frequently (see Anticline). In strata 
with a moderate dip the strata on opposite sides 
of an anticlinal axis incline at aj)proximatel3’ the 
same angle. But in more steopl3' inclined beds the 
(lip IS often grc.ater on one side than the other, 
the beds on the steeper side of the fold bccominK 
doubled m below their equivalents on the otlier 
side. This is what is termed ‘ Inversion ’ — a stme- 


the stones in conglonicrales are often flattened 


and squeezed out of shape. Such deformation 
likewise characterises whole rock-masses, as is well 
seen in the structure termed Slat3’ Cleavage (q.v.). 
As an extreme result of enormous pressure we 
occasionall3^ find that clastic rocks have been con- 
verted into crystalline schists. 

Most rocks, as well igneous as derivative, become 
gradually more and more consolidated. Soft inco- 
herent sands and clays are compressed ; lavas cool 
and harden. All rocks therefore tend to contract, 
and in doing so they become cracked, regularly or 
irregiilarly as” the case ina3' be. During the pro- 
cess of folding they have lifceuise yielded to stress 
and strain b3' cracking across. Such cracks are 
termed Joints (q.v.). But rocks are not only 
jointed ; frequently they are traversed • by great 
fissures of displacement called Faults or Dislocations 
(<i.v.), ivhicli may’’ sometimes be traced across the 
whole breadth of a country. That the phenomena 
of folding, fracturing, and displacement are the 
result of earth-movements cannot be doubted, and 
there is abundant evidence to show that snob dis- 
turbances have taken place again and again, some- 
I times over limited regions, at other times over very 
much wider areas. This is proved by the pheno- 
mena of Unconformity' (q.v.), in which one set of 
beds rests on the upturned and denuded, ends of an 
older series. 

The fissures and cavities of rocks are in some 
places filled up again by' the introduction of various 
kinds of mineral matter through the che'niical action 
of percolating water. In many cases such mineral 
deposition may' have taken place from heated solu- 
tions, under great pressure, and at great depths from 
the surface. This is probably the origin of many 
of the Ore-deposits (q.v.) met with as lodes or 
veins. 

Pal/Eontological Geology.— a study of the 
physical characters of rocks enables the geologist to 
arrive at many interesting conclusions as to the 
mode in which rocks have originated. By such 
evidence alone it is sometimes possible to discover 
the successive changes which some particular region 
has undergone. Tims, the phenomena of igneous 
and glacial accumulations tell their own story, and 
even in the case of many sedimentary deposits 
geologists are able, without the aid of fossils, to 
distinguish between deep-sea and shallow-water 
strata ; while certain rock-structures, such as jin- 
coafonnity', yield liini evidence of changing physical 
conditions. Without fossils, however, investiga- 
tions into the successive phases through which the 
earth’s surface has passed could not proceed far; 
historical geology would be' impossible. ■ It is 
chiefly' 'by' means of Fossils (q.v.) tliat the deep-sea 
or shallow-water origin and the marine or 
water character of strata are determined, and the 
climatic conditions under which they were depositeu 
are ascertaiiieil. AVhen we learn that many fossils 
belong to extinct species and even genera, and 
that different groups of fossils occur in dillercnt 
series of strata, it might seem, at lirat, as if thi-! 
would tend rather to confuse tlian aid the geolo- 
gist. But the cause of such apparent discrepaiici(;= 
lies, of coui-se, in the simple fact that the fo^-'*"' 
ferous strata belong to (lifl'erent ages— some aw 
much older than othere. In the iippennost o 
youngest series the organic remains appro.acli mo- 
nearly to the life-foniis of the present day, "hi 
ill the lower and therofore older strata the fos=i _ 
recede fartlier and farther from existing .kVP'p* . 
we follow them to lower and lower geological no • 
zons. From this it would appear that there n^ 
been a gradual coming-in and <i,ving-out of ’ 

and observation has miown that when a particu 
flora or fauna has died out it never rhai’ldhim 
younger strat.a. When William Smith di-sfo'® 
that each well-marked gwoiiji of strata was chii ■ 
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terised by its_ own suite of fossils be bad got tbe 
key to tbe bistory of a long succession of geologi- 
cal changes ; for tbe fossils enabled liini to recog- 
nise eacb group in wliatever part of tbe country 
it occurred, and bowever niucb its petrograpbical 
cbaracter might bave changed. If three conform- 
able series of strata occur in tbe order A, B, C — 
B superimposed on A, and C upon B, that order is 
never reversed elsewhere. Eacb term of the series 
may not always be present— -either one or more may 
be absent — but those that do occur always occupy 
the same relative position. In such a conformable 
set^uence eacb group maj’' coritain fossils peculiar 
to itself, but a larger or smaller number will usually 
be found to range from one group to another, 
or even from top to bottom of tbe whole. Tbe 
fossils will, in short, indicate a gradual change of 
fauna and flora, as_we pass from below upwards — 
old forms disappearing, new forms appearing. But 
should the middle teim of tbe series (group B) 
be wanting, then the passage from A to C, owing 
to tbe absence of tbe connecting forms belonging 
to B, will be more or less abrupt. A conformable 
sequence, like A, B, C, points to tbe persistence 
of similar physical conditions during a longer or 
shorter period. If tbe fossils in each group indicate 
a sea of moderate depth while the stiatum attains 
a thickness of several thousand feet, the inference 
will be that sedimentation has taken place during 
a slow movement of subsidence. In other words, 
the silting-up of the sea has been retarded by the 
gradual sinking-down of its bottom. On the sup- 

S osition that the accumulation of the strata has 
een a very protracted process, the marine fauna 
will have undergone more or less modification. 
Such change in the life-forms, however, will prob- 
ably have been very gradual ; some species remain- 
ing longer unmodified than others, while a few 
may persist unchanged through the whole period 
of seclimentation. In the case of an unconformable 
sequence — where C rests directly on A, the physi- 
cal conditions have evidently not remained con- 
stant. After the deposition of A, a movement 
of upheaval has ensued ; the sea has disappeared 
and land has taken its place. Should land- 
conditions have continued for a veiy prolonged 
period before subsidence supervened and the area 
once more became submerged, the marine fauna 
will, in the meantime, have undergone more or less 
modification in those regions to which it migrated 
while elevation was in progress. Thus the sedi- 
ment (group C) which subsequently accumulated 
over the drowned land-sui'face would come to con- 
tain a suite of organic remains that might differ 
greatly from those occurring in the immediately 
subjacent group A. And the longer the interval 
between A and C, the more strongly marked would 
be the break in the succession of life-forms. Such 
‘breaks in the succession’ are of common occur- 
rence — local and more widely -spread movements of 
depression and elevation having characterised the 
formation of the fossiliferous strata everywhere. 
When it is remembered that every bed of aqueous 
rock has been formed out of the ruins of _pre-e.vist- 
ing rocks, igneous or derivative, or both, it is obvi- 
ous that the fossiliferous strata cannot possibly 
contain a perfect record of all the forms_ of life 
which may originally have been entombed in sedi- 
ment.. Many fossils must have disapjreared along 
with the rocks which contained them. Thus, in 
the case of such a ‘break in succession’ as that 
just described, it is obvious that the strata of group 
A would be more or less denuded before group C 
began to be accumulated — C would rest uneon- 
formably upon A. Nor can we believe that the 
life-forms of earlier ages were ever more fully 
represented by fossils than existing faunas and 
floras will be by the remains of living things which 


are noAv being buried in sediment. Of the mjn-iads 
of existing terrestrial plants and animals how 
few will leave any relic behind them ! Aquatic, 
and more especially marine forms, will doubtless be 
pi-eserved in far greater variety and abundance; 
but amongst these are many delicately-fasliioned 
and_ soft-bodied creatures which can only become 
fossils by accident, as it were. Such considerations 
as these should lead us to. expect that the fossilifer- 
ous strata, even when these have apparentlj' been 
accumulated in a continuous manner, will contain 
a most imperfect record of the past life-history of 
the globe. But notwithstanding this imperfection 
of the geological record there is yet ample evidence 
to showthat gradual extinction of old and evolu- 
tion of new faunas and floras has been the rule. 
Life has been persistent from its introduction, but 
subject to endless modifications. With this con- 
tinuity in geological history it is obvious that any 
subdivisions of past time that we choose to make 
mu.st be arbitrary, for the genu, as it were, of one 
so-called period must have begun in the period 
that preceded. But, just as in human history it is 
convenient to use such terms as the ‘Middle Ages,’ 
the ‘Elizabethan Period,’ &c., so in geology it is 
useful and indeed necessary, for puraoses of descrip- 
tion and correlation, to group the records into 
so many subordinate divisions. ‘ Unconformities,’ 
‘breaks in succession,’ &c. often enable this to be 
done with more or less ease ; but in the case of the 
better-preserved portions of the stony record it is 
often veiy hard to say where a division-line should 
be drawn. 

Historical. Geology.— The forms of life that 
existed during some prolonged period of the past 
have a certain facies which serves to distinguish 
them as a group from the living things that flour- 
ished in preceding and succeeding ages. And the 
strata which contain such a well-marked assem- 
blage of fossils are included under the term 
System. By this terra, then, is understood all the 
deposits, whether terrestrial, fresh- water, or marine, 
which accumulated over the earth’s^ surface upon 
land, in lakes, or in the sea, at a time when the 
world was characterised by the presence of some 
particular and peculiar fauna and flora. By com- 
paring and correlating the fossiliferous strata 
throughout the world geologists have been able 
to arrange the various systems in chronological 
order. The following table shows the larger divi- 
sions and subdivisions in the order in which they 
would appear if they all occurred in one and 
the same section. (Each system will be found 
described under its own title.) 

4. Quaternary or Post-ter- f Recent System. 

TiARY. ( Pleistocene n 

/ Pliocene n 

3. Tertiary OR Caixozoic. j oi^o™ne ", 

VEocene it 
r Cretaceous n 

2. Secondary or Mesozoic. < Jurassic u 
Llriassic u 
/^Permian u 
Carboniferous System. 

Oltl Red Sandstone and Devonian 
1. Primary or Paleozoic. < System. 

Silurian System. 

Cambrian n 
,^Arcli£Ean n 

Physiographical Geology.— Under this head 
is discussed the origin of the surface-features of 
tbe land — mountains, valleys, &c. Tlie study 
of causes now in action shows that everj’wliere 
rocks are undergoing disintegration, the resulting 
detritus gradually travelling from higher to lower 
levels until eventually it reaches the sea. This 
continuous and universal denudation is easily read 
in the present appearance of the rocks forming the 
surface of the land. The phenomena of truncated 
strata, faults, &c. (see Denudation) demonstrate 


2. Secondary or Mesozoic. 


1. Priuary or Palaeozoic. 



GEOLOGY 


that thoiisanils of feet of rock have been gratlnally 
removed in the fomi of detiitus. To appreciate 
this fact some knowledge of structural geolog 3 - is 
necessary. In regions which have long been ex- 
])osed to denudation we recognise a very remarkable 
connection hetiveen tlie configuration of the ground 
and the nature and mode of arrangement of the 
rocks. Tlie valleys and low gr ounds, for exa.mple, 
coincide in a general way with the distiihution of 
the less durable rocks, ryhile escarpments, lulls, 
and ridges mark out the sites of the more resisting 
rock-masses. Again, in the case of undulating and 
folded strata, it most frequently happens that anti- 
clines instead of fomiing hills give rise to vallej's, 
while sj'nclines conespond as a rule not to vallej's 
hut to hills. The reasons are obvious, for relatively 
hard roclcs resist denudation better than softer 
rocks; and, while an anticlinal aiTangement and 
the jointing of strata favour the action of the 
denuding agents, in the case of sj'ncliual strata the 
rock-structure has just the opposite effect (see 
L.vndslips, Mountains). Thus the features im- 
pressed upon the land bj’ denudation depend partlj' 
upon the composition and texture of the rocks, and 
partlj’ upon their structure as rock-masses. In the 
case of a true mountain-range of recent elevation the 
larger features of the surface correspond in a general 
way with the folds of the strata. Thus the mountain- 
ridges often run in the direction of great anticlinal 
axes, while the long parallel valleys coincide with 
synclinal axes (see Alps). But even in the case 
of mountains of elevation denudation has often 
profoundly modified such features. Anticlinal 
mountains are very unstable ; rock-falls and land- 
sli 2 )s from time to time take place ; and the tendencj' 
is for all mountains of that character to become 
effaced. Sooner or later the orographical features 
change, and are eventually determined bj’ the epi- 
gene agents, directed and controlled by the com- 
position and structure of the various rock-masses. 
Geologists recognise three kinds of mountains : ( 1 ) 
Mountains of Accwnulation, such as volcanoes; (2) 
Mountains of Upheaval, such as true mountain- 
ranges like the Alps ; and ( 3 ) Mountains of Cirmm- 
denudation, which oive their origin to the removal 
of material that formerly surrounded them, such as 
the mountains of the British Islands. 

A jii(dcau or tableland is siraidj’ an elevated 
plain, and may consist either of approximatelj’ 
horizontal sheets of rock, like the plateau of the 
Colorado, or of more or less highly folded and even 
contorted strata, which have been planed down to 
j one general level, like the plateaus of Scandinavia 
and tiic Scottish Highlands. Both kinds of table- 
land are usually ti-avei’sed by valleys, whicli liave 
been excavated by running water, 'and sometimes, 
as in tlie case of the Scottish Highlands, they are 
so highly denuded that their plateau-character 
becomes oh.scure. Plateaus owe their elevation 
to upheaval, those which are built up of horizontal 
strata being termed pfuferow of accumulation, while 
those which consist of folded and contorted strata 
are known as plateaus of dcmalation. Plains are 
only less elevated plateaus. Some of these, as, for 
example, the wde alluvial jdains and deltas of great 
nvers, owe their origin to accumulation. Otliere, 
again, consist of low-h’ing laud, the level of which 
has been reduced during a protracted period of 
denudation. Slioiild such an area ei’entually be 
elevated it would become a plateau of denudation. 

Speculative Geology. — Tlicreare certain great 
physical iwohlcms the data for solring which are 
more or less incomplete, or in the vciy nature of 
things beyond our Knowledge. Amongst such is 
the question of the age of the sun’s heat. This, of 
course, is rather a phy.sical than a geological ques- 
tion, and yet geology fiiniishes evidence on the 
Bubjcct Nvluch tuo physicist cannot i^iorc. Some 


j physicists are of opinion that the sun’s heat is due- 
to 'gravitation — that, as Sir , IV. Thomson remarks, 
the sun’s matter, before it came together and became 
hot, may have existed in the condition of two cool 
solid bo'dies which collided with the velocity due to 
their mutual gi-avitation. If gravitation, therefore, 
be the onlj’ source of the sun^s heat, that luminarv 
cannot have been giving out -heat at the present 
■rate of radiation for a longer period than 20,000, OW 
years, or, as Professor Tait maintams, 10,000, OW 
years. But no geologist will admit that all the 
changes that have taken place on the earth’s sur- 
face since the fiist appearance of life can possibly 
be included within such narrow' limits. Accord- 
ing to Dr Croll, however, the sun probably origin- 
ated from the collision of two bodies moving* directly 
towards each other with velocities gi’eater than tli'e 
velocities due to their mutual gi-avitation. As the 
heat generated bj’ the impact of two such bodies 
would depend upon the velocity possessed by each 
before collision took place, it is obvious that the 
energj' stored up in our sun maj’ be infinitely 
greater than tliat w'hich could have been derived 
from gravitation alone. So far, therefore, as a 
possible source of the sun’s energy is concerned, 
Dr Croll is of opinion that life might quite well 
have begun 100,000,000 years ago. ■ 

Condition of the Earth’s Interior . — ^This is another 
physical jnoblem in , the solution of w’hich geology 
is necessarily interested. Several views have been 
advanced by physicists, the more generally received 
opinion being that the earth is a more or less solid 
globe. Othere favour the hj’pothesis of a thin 
crust enclosing a liquid or viscous interior ; while 
yet others think that a liquid substratum separates 
the crust from a solid nucleus. The appearance of 
volcanoes and thennal springs shows us that a Ingli 
temperature exists beneath the crust, and sinular 
evidence of internal heat is funiished byboruigs 
and mines. The mean of manj’ observations shows 
that temperature increases 1° F. for every 54 feet 
of descent, so that if the temperature at the surface 
be 50°, the boiling-point of water (213°) will be 
reached at the depth of about a mile and a halt. 
It is evident, therefore, that at a comparatiycly 
short distance from the surface the heat woiild l>e 
sufficient ( at atmosjiheric pressure) to melt all 
of mineral matter with winch we are acquainted. It 
is supposed, however, by those who maintain that 
the earth is solid throughout, that the substance ot 
the earth’s interior is kept from liquefying by pres- 
.sure. So far as geological facts go they are opposcu 
to the view of a solid globe or of an_enormou.s!y 
thick crust. The folding and contortion of Btr.Ya 
•seem to implj' the presence of an underlying juclu- 
ing mass upon wliich the solid crust inayhavc a 
certain freedom to move during the slirinknig ana 
contraction that must result from the secular cool- 
ing of the earth (see Eaktii, Mountains). 

The origin of volcanic action has also been a 
much-canvassed question, and is variou.sly ex- 
plained according as the hypothesis of a solid or o 
a viscous interior Ls held to bo the more jirohawe 
(see Volcanoes). Closely connected with sucii 
problems is that of the origin of oceanic uemns ana 
continental areas. Of late yeare the behcl ii. 
gained gi-ound that these dominant features ^ 
the earth’s surface are of primeval antiquitj — 
tliat in their origin thej' antedate the ,, 
the sedimentary formations. It is a 
fact that hitherto, amongst the varioas foriiiati 
that enter into the composition of the land oi i 
globe, no trace of any abysmal accumulations a 
been met with. On the contrary, the dq'i^ao 
rocks appear to have been deiiositcd as a Y 
relatively shallow seas. Many oscillations ot ic 
have taken place at successive periods within e- 
contineiital area, by which the c.xteiit and out 
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of the land have been again and again modified, 
but the great continental ridges, according to the 
geological evidence, -syould appear to have pereisted 
from the earliest times as dominant elevations of 
tlie earth’s crust. ‘The continents,’ as Professor 
Dana remarks, ‘have never changed places ■with 
the oceans.’ See Abysmal Accumulations. 

Changes of Climate . — The geological record every- 
where bears testimony to the fact that the climate of 
the globe has from time to time undergone changes. 
In our day climate is differentiated into zones; there 
is a marked change in the temperature as we pass 
from the equator to the poles. Latitude, and tlie 
relative positions of the great land and water areas, 
are doubtless the chief factors in the determination 
of the present climates of the globe, and must have 
had a similar influence on the climate of much 
older periods. Sir Charles Lyell and others have 
held, therefore, that such climatic vicissitudes as 
we have evidence of in the fossiliferous strata were 
probably induced by changes in the distribution 
of land and sea. Others have doubted whether 
this will explain the facts. If it be tme that the 
great continental ridges are of primeval antiquity, 
then continents and seas could not have changed 
places, as Lj’ell supposed. The climatic conditions 
of the Glacial Period (q.v.) cannot possibly be due 
to such revolutions, for the distribution of land and 
sea during Pleistocene times was practically the 
same as at present. Stated briefly, tlie facts of 
geological climate are these : In Paheozoic ages 
tlie climate would appear to have been singularly 

f eiiial and uniform over the globe. All through 
lesozoic times similar genial conditions seem to 
have extended from what are now temperate up to 
polar regions. But the evidence indicates appar- 
ently that the climate of the latter was somewhat 
less genial than that of more southern latitudes. In 
Cainozoic ages, likewise, the climate continued to 
be mild even in high Arctic lands, but towards 
the close of the Tertiary era a general lowering of 
the temperature took place. Thereafter followed 
the Quaternary period with its extraordinaiy 
climatic changes (see Glacial Period, Pleisto- 
cene System). It is possible, as some suppose, 
that the uniform climates of the earlier geological 
periods may have been due in part to the former 
greater heat of the earth. But probably the chief 
factor ivas the peculiar disposition of land and 
water. The continental areas appear for long 
ages to have been represented py groups of 
larger and smaller islands — a condition of things 
which would allow of the more or less free cir- 
culation of oceanic currents round the world. 
Under such conditions atmospheric temperature 
and pressure would have a veiy different dis- 
tribution from the present. It can hardly be 
doubted, also, that cosmical causes must have 
had some influence upon former climates. Dr 
Croll believes that the strongly contrasted climates 
of the Pleistocene period (glacial and inter- 
glacial epochs) were the indirect result of in- 
creased eccentricity of the earth’s orbit combined 
with the precession of the equinox. It has 
been objected to this theory that we have no 
evidence in the older geological periods of such 
remarkable climatic changes, which, if the theo^' 
be true, ought to have happened again and again 
during preceding periods of high eccentricity of 
the orbit. AVe are not, however, without evi- 
dence of ice-action in Palreozoic, Mesozoic, and 
Cainozoic times. The evidence is not abundant, 
but, considering the conditions of sedimentation, 
it is perhaps as much as could have been expected. 
It is doubtful, however, whether the airangement 
of land and water in our hemisphere at any period 
anterior to later Cainozoic times_ could have 
favoured such enormous accumulations of snow 


and ice as those of the Pleistocene. AA’'hen the 
continents were represented bj- groups of islands, 
the conditions for the massing of such gi-eat ice- 
fields could not have existed. And, if it be tnie 
that the climate of the globe in the earliest geo- 
logical ages was influenced by the greater inter- 
nal heat of the earth, the effects flowing from gi’cat 
eccentricity of the orbit might often be modified or 
neutralised. 

Among the many subjects connected with geology 
which have separate articles assigned to them in 
tliis work, not to speak of the sections on the geo- 
logi' of Europe, Asia, Africa, America, AustrSia, 
and tlie several countries, are the following : 


Abysmal Accumulations. 
Arcluean System. 
Artesian Wells. 

Asar. 

Boulder-clay. 

Cambrian System. 
Carboniferous System. 
Caves. 

Coal. 

Coral Islands. 

Cretaceous System. 
Denudation. 

Dislocations. 

Drift. 

Earthqualxes. 

Eocene System. 

Fossils. 

Glacial Period. 

Joints. 

Jurassic System. 

Labes. 

Landslips. 


Jletamorpliism. 

Jlineralogy. 

Miocene System. 
Mountains. 

Necks, Volcanic. 

Old Eed Saiid.stone. 
Oligocene System. 

Ore Deposits. 
Paleontology. 

Peat. 

Permian System. 
Petrograpliy. 

Pleistocene System. 
Pliocene System. 

Recent System. 

Silurian System. 

Springs. 

Strata. 

Triassic System. 
Unconformity. 

Upheaval and Depression. 
Volcanoes. 


See, for General Geology, Lyell’s Principles of Geology 
(1876); Geological Ohse')'ver\lS^Z)\ LyelPs 

Elements of Geology (18G5); A. Geikie^s Text-hook of 
Gcolopy (1887); Preshvich^s Geology (2 vols, 188G-88); 
Phillips* Geology, edited by Etheridge and Seeley (2 vol5. 
1885); Ore^T^sPhysical Geology ( 1882 ). The following are 
less elaborate treatises: Lyell’s StuilenVs Elements of 
Geology (1885); A. Geikie’s Class-hook of Geology (1886); 
J. Geikie*s Outlines of Geology (1888); Jukes-Brown*s 
Handbook of Geology (2 vols. ISSmG); Page and 
Lapworth, Introductory^ Text-hook of Geology (1888). 
Of American and continental te.>it-books may be men- 
tioned: Dana’s Mamial of Geology (1875); Le Conte’s 
Compend of Geology (1884); Credner’s Elemcnte der 
Geologic (1887); Naumann’s Lehrhuch dc?* Geognosic 
(3 vols. 1858-72); Allgemeine Erdkundc, by Hann, Yon 
Hochstetter, and Pokorny (1881) ; De Lapparent’s TraiU 
de Geologic (1884); Stoppani’s Gorso di Geologia (1871). 
Hutton’s Theoi'y of the Earth is interesting as con- 
taining'" ’ 1 rn . .1 , 3 f geology. 

See alsc an Theory 

( 1822 ). • of geology 

the following may be cited: For Cosmical Aspects of 
Geology, see Sir "NY. Thomson, ‘On the Age of the Sun’s 
Heat,’ in Popular Lectures and Addresses (vol. i. 1889) ; 
CroU’s Climate and Time (1875), Climate and Cosmology 
( 1885 ), and Stellar Evolution ( 1889 ). For Petrograpliical 
Geology, see references under Petrography. For 
Dynamical Geology, see Darw'in’s Geological Ohservations 
on Volcanic Islands (1884), and Observations on South 
America (1846; both works in 1 vol. 1876); Scrope’s 
Volcanoesof Central France (1858), and Volcanoes ( 1872); 
Judd’s Volcanoes ( 1881 ) ; B. and J. \Y. Mallet’s Earthquake 
Catalogue (1858); Milne's Earthquakes (1886); Fuchs’s 
Vulcane und Erdbchcn (1875); Fouchd’s Les Tremhlc- 
nicnts de Tare (1888) ; Tw'elfth Annual Keport of U.S. 
Geological and Geographical Survey of the Territories 
(1883; for Gej^sers); Fisher’s Physics of the Earth^s Crust 
(1882) (works referred to at Mountains); BischofTs 
Chemical and Physical Geology ( 1854-59 ), and the Supple- 
ment (in Gennan, 1871); B.qth’s Allgemeine und chcmische 
Geologic (1879) ; Agassiz’ Etudes stir les Glaciers (1840) ; 
Forbes’s Travels through the Alps (1813), and Occasional 
Papers on the Theory of Glaciei's (1849); Tyndall, The 
Glaciers of the Alps (1857); Darwin’s Vegetable Mould 
and Earthworms (1881), and Coral Reefs (1874) ; Dana’s 
Corals and Coral Islands {187o). Further references to 
special works dealing -vrith d 3 ’nainical geology will be 
found in the larger text-books of geolog>* ; see also article 
Meta3iorphism, For structural or Geotectouic Geology, 
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consult the standard text-books of geology ; see also 
article Sibat-\- For Experimental Geolog}', see Daubree s 
jfJtuda SyiMetiques de Geoloyie Jlxpcrimentale 
For works dealing with Falieontology, see under that 
article. For Physiograpliical Geolog}', see Memoirs of ] 

. -..1 c! 'Britishlslands, ^assmi; Ramsay’s 

Gcolor/j; of Great Bintain {ISIS); 
A. Gcikie a riccnety uiul Geoloyy of Scotland (3889); 
Hull’s Physical Geography and Geology of Ireland (1878) ; 
Hutton’s ‘ Tertiary History of the Grand Canon District,’ 
Monographs of U.S. Gcol. Swvey (vol, ii. 1882); also 
Annual Reports of XJ.S. Geol. and Geograpli. Survey of 
Territories (1807-78), passim; De la Noe and De 
Margerie, Les Formes da Terrain (1888). For Geo- 
logy' of British Islands, see Maps and Memoirs of the 
Geological Survey ; works by Ramsay, A. Geikie, and Hull 
already cited; Woodward’s (reoioi/7/o/ England and Wales 
(1887); Kinahan’s Geology of Ireland (1878); Murchison’s 
,S'i7!iria(18G7); MacouUooh’s Western Islands of Scotland 
(1819); NicoTs Guide to the Geology of Scotland (1844) 
— these last two works rather out of date ; Miller’s Old 
' Kcd Sandstone (1858); Green, Miall, and others. Coal; 
its History and Uses (1878); Hull’s Coalfields of Great 
Britain (1881) ; Meade’s Goal and Iron Industries of the 
United Kingdom (1882) ; Pliillips’ Geology of Oxford 
and the Valley of the Thames (1871), and Geology of 
the Yorkshire Coast (1875); Tate and Blake, The York- 
shire Lias ( 1876). For further references to treatises 
dealing with the geology of England and Wales, see especi- 
ally Woodward’s work cited above. Tlie following works 
deal witli Pleistocene Geology and the Antiquity of Man : 
Lyeli’s Antiquity of Man (1873 ) ; Lubbock’s Prehistoric 
Times (1878) ; Evans’ Ancient Stone Implements of Great 
Britain (1872); Dawkins’ Cave-hunting (1874), and 
Early Man in Britain (1880) ; J. Geikie’s Great Ice Age 
(1877), and Prehistoric Europe (1881); Dawson, The 
Earth and Man (1887); De Quatrefages, The Human 
Species ( 1879 ) ; Joly’s Man hefore Metals ( 1883) ; Penck’s 
Die Vcrgletscherung der dcutschen Alpen (1882); Falsan, 
La Periode Glaciairc (1889) ; Wright’s Ice Age in North 
America, <fcc. (1889). For treatises bearing on Geological 
Climate, see Croll’s works already cited; also J. D. 
Whitney, The Climatic Changes of Later Geological 
Times ( 1882 ), Amongst works on Economic Geology the 
following may be mentioned : Page’s Economic Geology 
(1874); William-s’ Applied Geology {188G) ; Penning’s 
Engineering Geology (1880); Nivoit’s Geologic appliquie 
a VArt de Vlnglnieur (1887). The larger text-books 
usually contain remarks on the method of geological 
observation and tlio construction of geologic.al maps. 
Tliis subject is de.alt with more fully in A. Geikie’s 
Outlines of Field Geology (1879), and' Penning's Field 
Geology (1876). 

Gcomaucy. See Divination. 

Geometrical Klcaii of two numbers is that 
number the square of which is equal to tlie product 
of the two numbere; thus, tlie geometrical mean of 
9 and 10 is 12, for 9 x 16 = 144 = 12L Hence the 
geometrical mean of two nuinhers is found by 
laultiplying the two numbei-s together, and c-xtract- 
lug the square root of the product. 

Geometrical Prosi’cssioii. A series of 
quantities is said to be in geometrical progression 
when the ratio of eacli temi to the preceding is the 
same for all the terms— i.e. when any temi is equal 
to the (irodnct of the preceding term and a factor 
which IS the same througliout the series. This 
constant ratio or factor is termed the common ratio. 
I'or example, the niimhere 2, 4, S, 10, Ac., and 
also the terms a, nr, a>~, ar^, &c., are both e.x- 
amiile.s of geometrical progression or series. The 
sum of such a scries is obtained ns follows ; Let a 
lie the liret term, n the number of the terms whose 
sum, s, IS required, and let r ho the common ratio 
1 lien .f = o -p nr -P oi- -p . . . + f,,-”- 1 . also from 
multiplication of both sides of tliis equation by 

nV Z + " • + Subtraction 

of the fouiiei from the latter expression givasA-r - 

= -1), and hence 


Geometry is that branch of the science of 
mathematics wliich treats of the properties of space. 
When the properties investigated relate to fipires 
descrihed or supposed to he described on space of 
two dimensions, there arise such subdivisions as 
plane and spherical geometry, according to the 
surface on which the figures are drawn. If tlic 
properties relate to figures in space of tliree dinien- 
sions tliey fall under wiiat is called solid geonietrj', 
or now more frequently, geometiy of three' dimen- 
sions. Again, from the mode iii ■which tlie pro- 
jierties of figured space are investigated, aiise two 
other subdivisions, pure and analytical geometry. 
The somewhat arbitrary subdivision into element- 
ary and liigher geometry arises from the factitlmt 
the geometrical books of Euclid’s celebrated work, 
tiie Elements, treated only of plane figures com- 
posed of straight lines and circles, of solid iignres 
w'itli plane faces, and of the three roxmd bodies, the 
sphere, the cylinder, and the cone. 

Other subdivisions of geometiy arise from the 
threefold classification that maj' he made of tlie 
properties of space. These pr^erties may he topo- 
logical, grapliical, metrical. Tlie first class of pro- 
perties are independent of the magnitude or the 
form of tlie elements of a figure, and depend only 
on the relative situation of these elements. Per- 
haps the simplest example that could he given of 
this class of properties is that if two closed contours 
of any size or shape traverse one another, they 
must do so an even number of times. No systematic 
treatise on this part of geometry has ever been 
drav'n up, and it is only in papere scattered hero 
and there in scientific journals that contributions 
towards such a treatise are to he found. _ Tlie prin- 
cipal names under which such contributions are to 
he looked for are Euler, Gauss, Listing, ICirkmtmj 
and Tait. ; 

Tlie graphical or projective properties of space, 
wliich constitute the subject of projective geometr}', 
are those ■wliicli hai'e no reference to measurement, 
and wliich imply only the notions of n stiuiglit line 
and a plane. A simple example of this class of 
properties is tlie well-known theorem of Desargnes : 
if two triangles he situated so that the straight 
lines joining corresponding vertices are_ coucunent, 
the points of intersection of corresponding sides are 
collineav, and convei-sely. ■ . , 

The metrical properties of space are those wJiicIi 
are concerned with measurement. An example ol 
a metrical property is the theorem of the three 
squares : The square on the liypotenuse of a nglit- 
aiigled triangle is equal to the sum of the squares 
on the two sides. Tlie geometiy of Euclid s Lie- 
ments is metrical. _ ,4^ f 

Descriptive geometiy is not so much a part ol 
science as an art. It has for its object to rejircscnt 
on a plane which pos.sesses only two diniensions, 
length and breadth, the form and position in .space 
of bodies which have three dimensions, Jcngtii, 
hrendtli, and height. Tliis object is attameu b} 
the method of projections. 

Analytical geometiy is a inetliod of rcprescnliiio 
curves and curved 
surfaces by means 
of equations. Be- 
fore showing, liow- ^ qP 

ever, how a curve 
can he represented 
by an equation, it , 

will he necessary , * ■ ^ 

to explain what is 55 T m ’’ 

meant by the co- 
ordinatesof apoint. 

If , two axes, XX', y' 

YY', cutting each . , * 

other jici'peiidicularly he taken, f'*®, I’*]”, 
iioint 1’ in the same plane as the axes i.s deternun i 
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if we know the distances of P from XX’ and YY’ i 
— i.e. if we know MP and OM. OM is called the 
abscissa, MP the ordinate of the point P, and the two 
together are called the co-ordinates of P. It is 
usual to denote OM and MP by a: and y. If the 
point P he supposed to move in the plane according 
to some l.aw, a certain relation will exist between 
its co-ordinates ; this relation expressed in an 
equation will be the equation to the curve traced 
out by P. To take a simple example. Let the 
law according to which P moves be that its 
distance from XX' shall always be double its 
distance from YY' ; then the equation to the 
curve traced out by P will be y = 2x. If it be 
required to draw the curve traced out by P, we may 
assume any values for x, and from the equation 
determine tlie corresponding values for y. If we 
assume the values 1, 2, 3, &c. for x, the correspond- 
ing values of y will be 2, 4, 6, &c. Determine then 
the points whose co-ordinates are 1 and 2, 2 and 4, 

3 and 6, «S:c. ; these will be points on the curve. 
It is not difficult to discover that the curve is in 
this instance a straight line. 

If the law according to which P moves in the 
plane be that it shall always be at the same dis- 
tance from a fixed point, we have only to specify 
the distance (say c), and the co-ordinates of the 
fixed point (say a and b), and we shall find the 
equation which e.xpresses this law to be 
(x - re)- + (y - by- = c’. 

If the distance be c, and the fixed point be the 
origin 0 whose co-ordinates are 0 and 0, the 
equation will be 

+ y- = C-. 

The.se last two ec(uatlons are those of a circle. 

As two co-ordinates are sufficient to deteimine a 
point in a plane, so a plane curve described accord- 
ing to a certain law will be represented by an 
equation between two variables, x and y ; viz. 

F (®> 2/) = 0- It may be mentioned that equations 
of the first degree represent straight line's, those of 
the second degree represent some form of a conic 
section, those of higher degrees represent curves 
which in general take their name from the degree 
of their equations. The position of a point in 
space is fixed when its distances from three planes, 
usually taken perpendicular to each other, are 
known ; in other words, three co-ordinates x, y, z 
determine a point in space. Hence, if a curved 
surface is given in form and position, and we 
can express algebraically one of its characteristic 
properties, and obtain a relation F (x, y, z) — Q 
between tlie co-ordinates of each of its points, this 
equation is tlie equation of the surface ; and every 
equation F (x, y, z) = 0, whose variables x, y, z 
are the co-ordinates of a point refeired to three 
planes, perpendicular or oblique to each other, 
represents some surface, the form of which depends 
on the way in which the variables are combined 
with each other and with certain constant quan- 
tities. 

The system of co-ordinates explained above is 
called the Cartesian, from Descartes. There are 
other systems, but a concise account of them would 
be unintelligible. 

Of the histoiy of geometry only the_ briefest 
outline can be given here, and this outline must 
be restricted mainly to pure geometiy. Tradition 
ascribes (and modern research tends to confirm 
rather than to invalidate the ascription ) the origin 
of geometry to the Egyptians, who were compelled 
to invent it in order to restore the landmarks 
efiaced by the inundation of the Nile, but our 
knowledge of their attainments is meagre. From 
a papyrus in the British hluseum written by 
Ahmes, possibly about 1700 n.c., we infer that 
the Egj’ptinns discussed only particular niiniencal 


problems, such as the measurements of. certain 
areas and solids, and were little acquainted witli 
general theorems. The history of geometiy, there- 
fore, as a branch of science begins witli Thales of 
Miletus (640-542 B.C.). The principal discovery 
attributed to him is the theorem that the sides (if 
mutually equiangular triangles are proportional. 
After Thales came Pythagoras of Samos (born 
about 580 B.C.). It is difficult to separate the 
contributions wliich Pythagoras made to geometry 
from those of his disciples, for eveiything was 
ascribed to the master. 'The Pythagoreans appear 
to have been acquainted with most of the theorems 
which fonn Euclid’s firet two" books, with the 
doctrine of proportion at least as applied to com- 
mensurable magnitudes, with the constniction of 
the regular solids, and to have combined arithmetic 
with geometiy. The theorem of the three squares, 
one of the most useful in the whole range of 
geometrj', is known as the theorem of Pythagoras. 
Hippocrates of Chios, who reduced the problem of 
the duplication of the cube to that of finding two 
mean proportionals between two given straight 
lines ; Arciiytas of Tarentum, who was the first to 
duplicate the cube ; Eudoxus of Cnidus, the in- 
ventor of the method of exhaustions and the 
founder of the doctrine of proportion given in 
Euclid’s fifth book ; Meiuechmus, the discoverer 
of the three conic sections; Deinostratus and 
Niconiedes, the inventore of the quadratrix and 
the conchoid ; and Aristceus, are the principal 
predecessoi-s of Euclid. To Euclid (about 300 B.c.) 

IS due the form in wliich elementary' geometry 
has been learnt for many centuries, and 'liis treatise, 
the Elements, seems to have completely' supersedeci 
all preceding writings on this subject. Those 
books of this treatise which are concerned with 
geometiy are so well known that it is superfluous 
to refer to their contents. Archimedes of Syracuse I 
(287-212 B.c.) is the greatest name in Greek 
science. Besides his important contributions to 
statics and hydrostatics, lie wrote on the measure- 
ment of the circle, on the quadrature of the 
parabola, on the sphere and cylinder, on conoids 
and spheroids, ancl on semi-regular polyhedrons. 
Apollonius of Perga (260-200 B.c.) wrote on 
several geometrical subjects, but the work which 
procured him in bis lifetime the title of ‘ the great 
geometer,’ was his treatise on the conic sections. 
Ptolemy, author of the Almagest, Hero, and 
Pappus are the last important geometers belonging 
to the Alexandrian school. 

After the destmetion of Alexandria (about 640 
A.D.) the study of geometiy underwent a long 
eclipse. The Itomans contributed nothing either 
to geometrical or indeed to any kind of mathe- 
matical discovery. The Hindus from the 6th to 
the 12th century' A.D. cultivated arithmetic, 
algebra, and trigonometry', but in geometiy they 
produced nothing of any importance. A some- 
what similar statement may be made regarding 
the Arabs, but it ought to he remembered that 
they translated the works of the great Greek 
geometers, and it was through them that mathe- 
matical science was in the 12th century' intro- 
duced into western Europe. From that time till 
the close of the 16th century, though editions of 
tlie Greek geometers were published and com- 
mented on, little or no advance was made in 
geometry' comparable to what took place in other 
branches of pure or applied mathematics. 

In the beginning of the 17th century Kepler 
and Desargues laid the foundations of modem pure 
geometiy, the former by' his enunciation of the 
principle of continuitv, and by his extension 
of stereometry to solids of which the spheroids 
and conoid-s of Archimedes were particular cases, 
the latter by his introduction of the method of 
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proiection. In 1637 Descartes gave to the world 

Ins invention of a ’ ' ’ thus, placing 

in the hands of ' of inost 

powerful instruments of research, and withdrawing 
their attention from pure geometry. Pascal ( 1623- 
62), whose extraordinary precocity has often been 
cited, wrote an essay on conic sections at the 
age of sixteen. He afterwards wrote .a complete 
•vTOrk, one of tlic properties of wliich is the 
theorem of the mystie hexagram. His last work 
was on the cvcloid. AVith the mere mention of ' 
the names of “Wallis, Permat, Ban-ow, Huygens, j 
we pass to Newton, whose great work, the 
Prindpia, is the glory of science. Chasles thinks 
Newton’s best title to fame is th.at he Ims raised 
such a monument of his genius by the methods 
and with the resources of the geometry of the 
ancients. The names of Halley, Maclanrin, 
Robert Simson, and Euler biing us down to ne.ar 
the end of the 18th century. During the 19th 
century a revival of interest in pure geometry has 
been lirought about by klonge, the inventor of 
descriptive geometry, by Carnot, the autlior of the 
theory of transversals, bj' Poncelet and Gergonne. 
These liave been succeeded by Mohius, Steiner, 
Chasles, and Von Staudt. 

The best works on the history of Greek Geometry are 
Allman’s Greek Geometry from Thales to Euclid (1889) ; 
Paul Tannery’s La GSomitric Grecque (1887); Bret- 
Eohneider’s Die Geometric und die Geometer tor Euklidcs 
(1870). Chasles’s Aperfu historique sur VOrigine ctle 
Dheloppement des methodes en Gtomitrie (1837 or 1875) 
and his Rapport sur le Proyris de la G^omAtrie ( 1870) 
embrace the whole field of Geometry. The following 
more general histories may .also be consulted : C.antor’s 
Vorlesungen ilbcr Gcsckichic dcr Mathcmatik (1880) ; 
Hoefer’s Histoire dcs Mathimatiques (1874) ; Marie’s His- 
toire des Sciences HathSinatiques ct Physiques (12 vols. 
1883-88); Montucla’s Histoire dcs Hathimatiques (1802); 
Cow’s Short History of Greek Mathematics (1884) ; and 
Ball’s Short Account of the History of Mathematics (1888). 

Gcoi'sc, a division of the western province of 
Capo Colony, on the south coast, east of Cape- 
town. _ It contains 2600 sq. m., and about 11,000 
inliabitants. It is valualilo chiefly for its pastur- 
age and its timber. The town of George stands 
6 miles N. of tlie co.a.st, and lias a population of over 
2000. On the co.ast is the port of Alossel Bay. 

George, St, the especi.al patron of chivalry, 
and tutelary saint of Engl.and. Although vener.ated 
both in_ the Eastern and AVestern diurches, liis 
history is extremely obscure, the extant accounts 
containing _ very much less history than legend. 
The story in the Acta Sanclonan is that lie was 
bom of noble Christian p.arents in Cappadocia, 
becaine a distinguished soldier, .and, .after testifyin" 
to his faith before Diocletian, was tortured .an3 
put to death at Nicomedia, April 23, 303. By 
many writers, as by Gibbon, be has been con- 
founded with the turbulent .and unscrupulous 
Allan parti-san, George of Capp.adocia, who after 
a troubled life as army contractor and tax-gatherer 
became Archbishop of Alexandria, and after live 
ye.ai-s of misgovernnient w.as tom in pieces by a 
furious mol). Alost authorities. Catholic and Pro- 
testant, agree in admitting the great improi)abilitv 
of this identilication. Dr Peter Heylin is of one 
mind in this matter with the Jesuit Papebroch, 
and Dc.an Alilman with the Roman Catholic Bishop 
Aljlnor. Whatever may be said of the unhistorieal 
character of St George’s martyrdom, the fact of 
Ins being houourcil .as a martjT by the Catholic 
Cnurcli, of chnrches lieinj; dedicated to him, and 
of the Hellaspont being called ‘ St George’s Arm,’ 
IS traced hy I apehvoch, hy ^I^Jner, and by otiicr 
early a date, ami brought so imme. 
diately into contact with the times of the aii-wy 
eonlhcts in which George of Capp.adocia ligui‘c<rns 
an Allan leader, that it is impossible to believe 


that the Catholics of the East — while the tomb of 
Athanasius was liardly closed upon his honoured 
relics — would accept .as a sainted martyr his cruel 
and unscrupulous pereecutor. The St“ George of 
the Eastern" Church was no doubt areal pereon.age 
of an earlier date than, George of Cappadocia, but 
beyond this we can say nothing of him. His name 
w.as early obscured in table — one oriental story 
ni.aking him suffer as many as seven martjTdoms, 
reviving after each save the last. The s.arae story 
exists even in Mussulman legends, whose Chwolson 
identifies the hero with the Semitic Tammnz. 

The famous story of St George’s struggle with 
the dragon is first found in Ataragine’s Legciula \ 
Aurca, but soon found its way into the office-books 
of the church, until left out by Pope Clement A’'!!. 
To slay a dragon was a common exploit for the 
saints and heroes of Christendom as well as of 
Teutonic and Indi.an antiquity; .and St George 
here touches so closely the common myths of tiie 
Arj’an tamily as to have himself been explained, 
by“ B.aring-Gould and others, as in this aspect 
merely a mythical form of the sun-god dispelling 
the darkness by his beams of light. • 

Churches were dedicated to St George from very 
early times ; the Crusades gave a great impetus 
to his worship, and he was adopted as the soldier- 
saint who led liis votaries to battle, klany new 
chivalrous orders assumed him .as their p.atron, and 
he w.as adopted as their tiitel.ary saint by England, 
Aragon, and Portugal. In 1348 Edward III. 
founded St George’s Chapel, AATnAsor, .and in 1344 
the celebrated Order of the G.arter was instituted. 
See Baring-Gould’s Curious Myths of the Middle 
Ages, and the article Dragon. — The cross of St 
George, red on a white ground, was worn ns a 
badge over the armour by every English soldier 
in tlie 14th and subsequent centuries. For the 
banner of St George, now represented in the Union 
flag, see Flag. 

George I., son of Ernest Augustus, Elector of 
Hanover, and of Sophia, gi'.anddaughter of 
I. of England, was bom in Hanover on 2Stli 
May 1660. Immediately after Qiieeii Anne’s deatn 
on 1st August 1714, he w.as proclaimed king of 
Great Britain and of Ireland in London, the pro- 
cl.aniation at Edinburgh taking place four dap, 
and at Dublin five days Later. He had been Elector 
of Hanover since 1698, and he was the fiistmon.arcli 
of the House of Brunswick who, in accordance with 
the Act of Settlement, succeeded to the throne of 
this country. He arrived at Greenwicli on -Jtli 
September, and w.as crowned at AA’'estimnstcr on 
31st October 1714. He had commanded the 
imperial forces in the war .against Fnance in winch 
Alarlborongh acquired distinction, .and, tbough ips 
successful than Marlborough as a gcnctal, he was 
as chagiined as lie when the Tory p.arty, under 
the inspiration of Bolingbroke, made 
sanctioned the treaty of Utrecht. J" ^ ^ 
ni.arried his cousin, the Princess Dorothea ot ACi. 
’Twelve yeai-s later he obtained a divorce on the 
ground of her intrigue with Count KiinigsmarK, 
and caused her to be imprisoned in the c.a.stie 
Alilden, where she died on 2d November j/- • 
AA’hile punishing his consort for her frailty, he u w 
openly ■with mistresses, and w.as neither asiiai 
of his conduct nor made to suffer for it. 

The Tories and Jacobites who “f V.-. 

banished House of Stuart were the objects of 
avemion, and the AVhigs were favoiircd bj > • 

Bolingbroke and the Duke of Oriuond 
to France; both of them, and i ,, 

remained behind, were imiieached. In ^ t. 
.Tacobitc rising, he.aded by the Earl of Atari 
place in 1715; a battle at Sheriirmiiir on 
Novemlier, though indecisive, ilisjiiritcd the '■*- , ! 

‘ who afterwards dispersed. Anotiier liody ni-a 
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into England, proclaimed James king at Penrith, 
and, being surrounded after reaching Preston, laid 
down their arms on the day of the battle at 
SherifTmuir. The Earl of Derwentwater and 
Viscount Kenmnre were e.^ecuted on Tower Hill ; 
many others were shot, and many were transported. 
A year after this abortive rebellion, parliament 
passed the Septennial Act, in order that by pro-, 
longing its own existence for four yeare tlie acces- 
sion or the Tories to power might he hindered. 
More serious than any rebellion was the rise and 
fall of the South Sea Company (q.v.), the English 
coimteiqiart of the Mississippi Scheme which 
beggared France. The king’s personal part in the 
liistoiy of the", reign was but slight, the actual ruler 
being Sir Robert IValpole. George I. could not 
speak English ; Lord Granville was the only one of 
his ministers who could converae witli him in 
German ; the king and Walpole interchanged 
views in bad Latin. On this account tlie king 
did not preside at meetings of the cabinet. Queen 
Anne is the last sovereign of Great Britain who 
was present at a cabinet council. It was the 
delight of George I. to live .os much as possible in 
Hanover, and to obtain as much money as possible 
from Great Britain. He died suddenly at Osna- 
briick, on his return from Hanover, on 9tli June 
1727. Lady Wortley Montagu styles George I. ‘ an 
honest blocldiead.’ If he had been an abler man 
he might have proved a worse sovereign. He was 
a useful figure-head in a constitutional government, 
and rendered greater service than he may have 
intended to the country which adopted him. 

See the Histories of England by Stanhope, Hallara, and 
Leoky ; the Stuart Papers; the Life of Walpole,hy Coxe; 
the Historical Register. 

George II. succeeded his father as Elector of 
Hanover and king of Great Britain and of Ireland. 
Born in Hanover on 30th October 1683, he was 
created Duke of Cambridge in 1706, and declared 
Prince of Wales in council in 1714. In 1705 he 
married Caroline of Anspach, a woman of many 
attainments and great force of character. She exer- 
cised great influence over lier husband, and winked 
at his infidelities. When on her deathbed in 
November 1737 she implored him to marry again, he 
replied, with tears in his eyes, that he would rather 
keep a mistress. Though George interfered more_ in 
the government than his father had done, tlie policy 
pursued during his reign was first that of Walpole 
and second that of Pitt. During tlie gi-eater part 
of Walpole’s administration of the government 
peace was preserved ; during the period that Pitt was 
almost supreme wars were fought and much glory 
was gained. In 1743 George II. was present and 
showed courage at the battle of Dettingen, the 
last occasion this on which an English sovereign 
has played a part in actual warfare. The rebellion 
in 1745 was ended at Cnlloden, where the adherents 
of the Young Pretender made their last stand. The 
Pretender had defeated General Cope at Preston- 
pans, and marched as far as Derby before succumb- 
ing to the royal forces under the command of the 
king’s second son, the Duke of Cumberland, whose 
cruelty in dealing with the rebels caused him to 
be stigmatised as ‘the Butcher.’ The country 
prospered so well that in 1749 the funds rose above 
par. Pelham, the Chancellor of the Exchequer, 
effected a saving by reducing the interest on the 
national debt from 4 to 34, and then to 3 per cent. 
Among the victories which made this reign glorious 
was that of Clive at Plassey and that of Wolfe at 
Quebec. The earlier ye,are of the reign are pro- 
nounced by Hall.am to be ‘ the most prosperous 
season that England had ever experienced.’ 
Geoige II. died suddenly on 25th October 1760. 
He had no conspicuous virtues. _ He may he 
credited, however, with a few pointed s.ayings. 


One was, ‘ What a strange country is this ! I have 
never known but two or three men in it who under- 
stood foreign affairs.’ Another was, ‘ Confidence is 
a plant of slow growth in an aged bosom.’ 

See the Histories of England by Stanhope and by 
Lecky; Memoirs of the. Reign of George //., by 
Harvey; Dodington’s Diary; and Horace Walpole’s 
Memoirs of the last Ten Years of the Reign of George II. 

George III. was the elde.st son of Frederick 
Lewis, Prince of Wales, and was born in London, 
at Norfolk House, St James’s Square, on 4th June 
1738. Bein^ a seven-months’ child, and very 
weakljq the boy was not expected to survive, and 
at eleven at night he was privately baptised by Dr 
Seeker, who was Bishop of O.xford and rector of the 
parish of St James. On 2d July the bishop per- 
formed the ceremony publicl 3 ', the boy being named 
George William Frederick, .and his sponsois being 
the King of Sweden, the Duke of Saxe-Gotha, and 
the Queen of Prussia. On 25th October 1760 George 
II. died suddenlj% and his grandson ascended the 
throne. The new king was the first member of the 
House of Bninswick who commanded general re- 
spect on becoming the sovereign over Great Britain 
and Ireland. At the same time he became Elector 
of Hanover, a title which was exchanged for that 
of king in 1815, when he was Incapacitated for 
performing his duties, and unconscious of what 
p.assed in the world. He was the onlj' one of 
the four Georges who never visited his German 
dominions. In his first speech to parliament he 
said ; ‘ Born and educ.ated in this countiy, I gloiy 
in the name of Briton, .and the peculiar happme.ss 
of my life will ever consist in promoting the welfare 
of a people whose loyalty and warm aftection to me 
I consider the gi-eatest and most perm.anent security 
of my throne.’ These words were inserted by him- 
self in the speech composed by the Earl of Hard- 
wicke and approved by the ministry. At the outset 
George III. conciliated all classes of his subjects. 
Horace Walpole thus describes from personal obser- 
vation the nature of the cli.ange : ‘ For the king him- 
self, he seems all good nature and wishing to satisfy 
eveiybodj'. All his speeches are obliging. I saw 
him j'esterdaj’, and was surprised to find the lev6e- 
room had lost so entirelj' the air of the lion’s den. 
The sovereign does not stand in one spot with his 
ej'es fixed roj'allj- on the ground, and dropping bits 
of Genuan news. He walks about and speaks 
freelj’ to eveiybodja I saw him afterwards on the 
throne, where he is graceful and genteel, sits with 
dignity, and reads his addresses well.’ On 8th 
September 1761 he man-ied Charlotte Sophia, 
Pnneess of Mecklenburg-Strelitz, his bride being 
in her eighteenth and he in his twentj’-third 
j’ear. A fortnight after their marriage thej' Were 
crowned. As a j’ounger man he w.as supposed to 
have had children by Hannah Lightfoot, ,a be.auti- 
ful Quakeress, and to have married her, but no 
proof of this m.arriage has ever been advanced. 
It is less open to doubt that, after ascending 
the throne, he wished to many Lady Sarah Lenno.v, 
.and that Ins mother used her influence to bring 
about a marri.age with one who, like heraelf, was a 
German princess. 

George III. owed it to his mother that he was 
stronglj' imbued with a desire to govern as well 
as reign. ‘ George, be king,’ was the phr,ase which 
she repeated, and the training which he had re- 
ceived made him give heed to it. Bolingbroke, in 
Miiting the Idea of a Patriot King, had the expecta- 
tion of persuading Frederick, Prince of Wales, and 
father of George III., to act the part. The .substance 
of Bolingbroke’s teaching was tliat a king should be 
the father of his people, that he w.as the man best 
qualified to know wiiat would be for their good, 
and the one best entitled to make them do as he 
deemed right. Thus George III. felt certain that 
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his own way was the ti ne one, an<l tliat were it 
followed all would go well. The friction which 
soon became manifest between him and his people 
wa-s chiefly due to his determination to have his 
own way. Pitt was the popular idol ; but the king 
disliked' Pitt and his policy, and the Earl of Bute 
became prime-minister in the place of the Duke 
of Newcastle. It was commonly believed that 
Bute was both the favourite of the king and the 
lover of his mother ; he was a Scottish nobleman 
who dispensed patronage to his countrymen, and he 
was execrated on account of Iiis birth, his position, 
and his conduct. If he had been a strong man, 
he might have justified his promotion, but, being 
both timid and incompetent, he succumbed to popu- 
lar clamour. His premiership lasted from May 
1762 till April 1703. George Grenville, his successor, 
was premier for two yeare. The IMarquis of Rock- 
ingham, who followed him, held the ottice for eleven 
months, tlie Earl of Chatham for fourteen months, 
.and the Duke of Grafton held it for three years. 
These .short-lived administrations were due to 
the king pitting one section of the Whig party 
against the other, in order to escape falling under 
the domination of the great Whig families, the 
result being that a party was formed which was 
known as ‘ the king’s friends. ’ George III. found in 
Lord North a minister after his own heart, and Lord 
North remained at the he.ad of the government from 
Januarj* 1770 till March 17S2. During the adminis- 
tration of Lord North the thirteen united colonies 
proclaimed and achieved their independence, and 
were acknowledged by France and Spain as the 
United States of America. The determination of 
the king not to grant any concessions to those 
whom he deemed rebels caused tlie struggle to be 
protracted, and sliut the door against compromise 
while compromise was possible. The subserviency 
of parliament and the acquiescence of the country 
enabled the king to have his own way. Lord Nortli 
was succeeded by the Jlarqiiis of Rockingham, 
who died after he had been three months in olHce. 
Among his colleagues were Charles James Fox, 
Burke, and Sheridan, three of the most brilliant 
members of the Opposition, and tliree men whom 
George III. detested. Lord Shclbume, who was a 
member of the same administration, took Rocking- 
ham’s place, but the colleagues just named and 
others refused to serve' witli him ; on the other 
hand, he secured the services of William Pitt 
as Chancellor of the Exchequer. The friends of 
Charlc.s James Fox and the followers of Lord North 
coalesced, and overthrew the Shelbiime adminis- 
tration after it had been ten months in office ; and 
the Duke of Portland became the head of a coali- 
tion ministry which entered office in April 178.3, and 
was compelled to leave it, owing to the underhand 
action of the king, in December of that year. In 
the interval the definitive treaty of peace xrith the 
United States of America w.as signed, and the India 
Bill was brought before parliament, a measure of 
which Burke was the chief author. Fox the’warm 
advocate, and George HI. the irreconcilable foe. 

In Decemher 178.3 William Pitt, then in liis 
twenty-fourth year, formed an adininistr.ation in 
which ho was Cliancellor of the Exchequer as well as 
First Lord of the ’Treasury, and he remained in office 
for eighteen yoais. Ttie emshing victory of his 
parly at the general election in 1784 w.as a'triumph 
for tlie king as much as for Pitt. From that date 
there was an end to tlie supremacy of the old Whig 
famihc.s. 'J lie Toty p.arty had been consolidated and 
was prepared togi\-c cflcct to the policy of George III. 
Tlio stnigglchad been long and severe. John AVilkcs 
liad t.aken part in it, .and by his audacious rcsist- 
aiice lie had led to the abolition of general waiTant.s. 
Tlie writer whoso letters were signed Jitiiius had 
denounced the ministers whom the king tnislcd. 


and had warned the king himself that, as !)i.s title 
to the crown ‘ was acquired bj- one revolution, itniav 
he lost by another.’ That popular feeling ran hi'di 
against the sovereign for a time isunquestionaWe,- 
yet he gradually reg.ained the affections of his sub- 
jects' ; hence, when it was announced in 1788 that 
he had lost his reason, there was a widespread 
sympathj' with him. His eldest son had displayed 
vices from which he was free, and the people did 
not think the substitution of the Prince of Wales 
for the king would be .a gain to the countiy. 'Two 
yeai-s before amad ■ ■ - ■ ..i y,.-i .i 

son, had tried to st ■ . ' ■ ■ s 

of congi'atulation upon his esc.ape tiien siioweu now 
general was the popular feeling. In 1765 he had .an 
illness lasting two months, in which his rc.ason was 
aflected. On his recovery at that time tlieie was 
no rejoicing such as took place when, on 23d 
April 1789, he went to St Paul’s to render 
thanks for his recoveiy. The Prince of Walc.s, 
who had counted upon becoming Tegent,_ openly 
displayed ill-humour at his father’.s reception. A 

E roof of public feeling was that a play in which Jlrs 
iddons took a leading pai-t had to be withdrawn 
from the stage after one representation, bec.auso it 
bore tlie obnoxious name of ‘The Regent.’ Tlie 
marriage of this son to Princess Caroline of Bnins- 
wick gave the king much gratification. It took 
place on 8th April 1794. Three years hater tlie 
Princess Roy.al became the wife of the hcreditnry 
Prince of Wiirtemherg. The king’s second son, the 
Duke of York, had manied the eldest daughter of 
Frederick II. of Pnissiainl791. George III. had a 
large family ; it numbered nine sons .and six daugh- 
ters, the firet child, the Prince of FYales, being bom 
in 1762, and the last, the Princess Amelia, in 178.3. 
The king had no fear of his children acting like 
Ids brother, the Duke of Cumberland, when ho ni.ar- 
ried Airs Horton, or like the Duke of Gloiicc.stcr, 
when he manied the Countess of W.aldegrave. The 
Royal Alnrriago Act, which was passed at his 
inst.ance in 1772, forbade the membei's of the 
royal family marrying without the consent of tiic 
sovereign, if under twenty-five, or doing so after 
that age unless a twelvemonth’s notice had been 
given to the Privy-council,' and parliament had not 
c.xpressed disapprobation within that period. 

’Though George III. w.as .averse to w.ar, he 
w.as strongly in favour of restoring the Bourbons 
to the throne of Fr.ance. AYhcn the union be- 
tween Ireland and Great Britain was proposed 
he wrote to Pitt characterising jt as one oi 
the mo.st useful measures of his. reign; but u lien 
the union w.as effected, and, Pitt proposcd_ cart}- 
ing out his pledges with regard to the cmancip.atioi 
of the Roman Catholics and the endowment ol tn 
Roman Catholic pi iests, the king refused his n.'seni, 
saying, as Lord Eldon records, ‘ I can give "P. "b 
crown and retire from power; I can quit iny Pyi' , 
and live in a cottage ; I c.an lay my head on a bloc 
ancl lose my life ; hut-.! can not break 'bV core • 
tion oath.’ Pitt resigned ; George III. rcfn.sci - 
advice to form a strong administration, inciiKi ^ 
Fox. Tlie king’s hatred of F’ox amounted toni.a i , 
he wrongfully attributed the bad conduct oi t 
Prince of lYales to association witli the great ' p 
le.ader. Hence the king entnisted Addington 
the task of forming .an administration, whicii 
office till war with F'rance was renewed, n.n(^ 
nece.s.sitv for a finiier hand at thc_ helm pa* 1 , 
parent. ' Pitt resumed the olfice of prcniicij . 
died in 1806. A ministry was fqnncd oi • 
Jl.arch 1806, in wliich Fox and Sidnioulb Jbm 
office, and of which Lord Grenrille was the ■ j 
it w.as reconstituted after Fox’.s ‘^‘•’ath on • 
September in that vear, and it di,. 

1807 by one of which' tlicDulie of Portland . ■ 
head, and in which I’crceval w.as Ghanccllo 
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. Exchequer, and Cannin" a secretary of state. In 

1809 Perceval succeeded to the premiersliip, and 
this was the last administration in forming Avhich 
George III. had any share. His jubilee was cele- 
brated amid popular rejoicings on the 25th October 
1809. In 1810 Princess Amelia, his jmungest and 
favourite child, became dangerously ill ; the un- 
likelihood of her recovery preyed upon him and 
hastened an attack of mental derangement, which 
incapacitated him for reigning. He had suffered 
from this malady more than once since 1789. In 

1810 the Prince of Wales was appointed regent. 
Till his death, on 29th January 1820, at Windsor 
Castle (he was the first English king who died 
there), George III. was hopelessly insane. He 
lost his sight as well as his senses. 

Though not a drop of English blood ran in his 
veins, yet George HI. wa ' • He 

was well-meaning arid : _ _ ■ was 

truly pious and a pattern of the ’domestic virtues. 
His reign was marked by many vicissitudes, and 
it extended over sixty j'ears. Hecisive battles in 
America, India, and Europe were fought during its 
course, and many grand conquests were achieved. 
Great statesmen, such as Chatham, Pitt, and Fox, 
adomed it ; great captains, such as Nelson and Wel- 
lington, made their names immortal ; the greatest 
names in modern English literature then ro.se above 
the horizon ; parliamentary oratoiy was at its 
zenith, and nothing was wanting to render the reign 
the most glorious in the country’s annals but greater 
discretion on the part of the king. If George III. 
had been a little less of the typical Englishman, he 
might have been a more admirable sovereign. It 
was chiefly owing to his prejudices being respected 
by those who ought to have opposed them that war 
took the place of conciliation in America, and that 
war was prosecuted against France, when the in- 
terests of the country demanded neutrality among 
the contending powers on the Continent. When 
George III. ascended the throne the national debt, 
in round numbers, was £138,000,000 sterling ; before 
his death it was upwards of £800,000,000. On 
the other hand, the trade and commerce of the 
country made gigantic strides during his reign. 
At his accession the exports did not e.xceed 
£12,000,000 sterling ; at his death they were up- 
wards of £50,000,000. The imports between that 
period rose from £8,000,000 to £36,000,000 sterling. 
At the beginning of the last forty years of his reign 
the number of newspapers in the three kingdoms 
was 61 ; at his death the number was 222. Several 
years before he died the Thnes newspaper was 
printed by steam, and the foundations of the daily 
press as it now exists were laid in the reign of a 
sovereign who was no favourer of newspapere. The 
greatest of his misfortunes was to be the father of 
the eldest son who succeeded him, and it is when 
George IV. is considered that the merits of George 
III. become the more conspicuous, and that ‘ Farmer 
George,’ as he was familiaily called during his 
lifetime, appears a nobler figure in history than 
the ‘ First Gentleman in Europe,’ as his eldest son 
was styled. 

See the histories of England hy Stanhope, Msissey, 
Martineau, and Lecky; the Memoirs and Letters of 
H. Walpole; the Grenville Papers; the Chatham, Rocking- 
ham, Bedford, Auckland, and Malmesbury Correspond- 
ence ; the Letters of George III. to Lord North ; Burke’s 
"Works; the Letters of Junius; the Annual Register; 
and The Opposition under George III., by Fraser Rae. 

Georse IV., the eldest son of George III., was 
born in St James’s Palace on 12th August 1762. 
He became Prince Regent in December 1810, 
after both houses of parliament had passed resolu- 
tions to the eftect that the king was mentally in- 
capacitated for discharging the duties of his otlice. 
He ascended the throne of the United Kingdom of 
219 


Great Britain and Ireland after his father’s death 
on 29th January 1820. Till the age of nineteen the 
prince was kept under strict discipline, against 
which he sometimes rebelled. When he was four- 
teen one of his tutors resigned on the ground of ‘ the 
ungovernable temper of his charge.’ The Bishop of 
Lichfield, who then became his preceptor, gave the 
following forecast of the Prince of Wales : ‘ He will 
be either the most polished gentleman or the most 
accomplished blackguard in Europe; possibly an 
admixture of both.’ At the age of eighteen the 
prince had an intrigue with Mi-s Robinson, an 
actress, who obtained from him a bond for £20,000, 
and letters which she threatened to make public ; 
she surrendered the letters for £5000, and the 
bond in return for an annuity of £400. When 
twent 5 '’ he went through the ceremony of mar- 
riage with Mrs Fitzherbert (q. v. ), a Roman Catholic, 
and by so doing forfeited his title to the crown. 
AVlien the matter was mooted in the House of 
Commons, he desired Fox to deny there had been 
a marriage, and then he found fanlt witli Fox for 
making the statement. Late in life he said to 
Lady Spencer, when consulting her about a gover- 
ness for his dangliter, ‘Above all, I must teach 
her to tell the truth. You know that I don’t 
speak the truth, and my brothers don’t, and I find 
it a great defect from which I would have my 
daughter free. 'We have been brought up badijq 
the queen having taught us to equivocate.’ The 
prince led a wild life. Out of antagonism to his 
fatlier he affected to be a Wliig, and associated 
with the leading members of the Opposition. 
AVheu a lad he annoyed his father b 3 ' shouting 
in his presence, ‘ Wilkes and Number 45 for ever r 
When writing about his eldest son to Lord North, 
the king styled him an ‘ill-advised young man,’ 
and much of the king’s aversion to Fox, Burke, 
and Shej'idan ^ras . due to their associating with 
and advising the Prince of Wales, In 1795 he 
married Princess Caroline (q.v.) of Bninswick, 
being induced to do so by parliament agreeing to 
pay his debts, Avhich amounted to £650,000. The 
prince had shotvn himself an undutiful son ; he 
now showed himself to be a bad husband ; and his 
conduct to his daughter and only child, the Princess 
Charlotte (q.v.), was that of a callous father. 
After becoming king he endeavoured to get a 
divorce from his wife, who was not more guilty' 
than himself of conjugal crimes ; but her death 
on 7th August 1821 terminated a struggle which 
had become a public scandal, and in which the 
people sj'mpathised with the queen. Nothing in 
the reign of George IV. was more lemarkable than 
his coronation, which was celebrated with as great 
pomp as that of anj' previous monarch, and with 
far greater splendour than that of William IV. or . 
Queen Victoria. It took place on 19th Jul,y 1821, 
and it was described in the Edinburgh Weekly 
J oitrnal by one who signed himself ‘ An Eye- 
witness,’ and who was Sir Walter Scott. Eleven 
daj's after his coronation the king left London for 
Ireland, while his queen laj' on her deathbed. 
In the Irish Avatcr, Byron writes of ‘ Geoige 
the triumphant’ speeding ‘to the long-cherished 
isle which he loved like his— bride.’ , In October of 
the same year he went to Hanover, and was 
crowned king. He stopped at Brussels on the way 
and visited Waterloo, the Duke of Wellington act- 
ing as his guide. In August 1822 he went to Edin- 
burgli bj’ water, where he had a magnificent recep- 
tion, of which Sir Walter Scott was the organiser. 
The last king who had visited Scotland before him 
was Charles II. Though a professed Whig when 
Prince of Wales, George IV. governed .os his father 
had done by the aid of the Tories. Spencer Per- 
ceval, Lord Liverpool, C.anning, Viscount Goderich, 
and the Duke of Wellington successively' held ofiice 
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as premiers wliUe he M'as regent and king. TJie 
movement for reform which began in the reign of 
George III. was opposed, with the_ king’s concur- 
rence, by the advisere of George lA'., the massacre 
at Peteiloo, where the inhabitants of ^Manchester 
iield a reform meeting on 20th August 1820, 
being the most regrettable of many sad inci- 
dents. On this occasion the open-air meeting 
was charged by cavalry and yeomanry, with the 
result that eleven persons were killed and_ about 
si.x hundred wounded. On the ground of his reli- 
gions convictions, George IV. followed his father 
in opposing the emancipation of the Roman Catho- 
lics; but in 1829, when the Duke of Wellington 
declared that the measure was imperative, the king 
witlidrew his opposition and the measure became 
law. His failings and vices were conspicuous; it 
cannot be said that they were wholly redeemed bj' 
his taste for music, by having a good voice for sing- 
ing, and by playing fairly on tlie flute. It was 
creditable to him that he read and admired the 
inimitable romances of Jane Austen and Sir Walter 
Scott. Yet he did not adorn the throne, and 
when he died on 2Gth January 1830, he was least 
regretted b^' those who knew him best. See Justin 
M'Caithy, A Histonj of the Four Georges (4 vols. 
1889 ct seqq.). 

George V., of Hanover. See Hanover. 

George ( ‘ the Bearded ’ ), Duke of Saxony ( q.v.). 

George, Henry, was born in Philadelphia, 
September 2, 1839, went to sea at an early age, and 
in 1858 arrived in California, ccpyrisut laso in u.s. 
where he became a journeyman v j. n. Lippin«.it 
printer and manied. Afterannm- compw 
her of years spent at the case, he rose to the edi- 
torial desk,_ conducted sei’cral papei-s, and took an 
active part in the discussion of public questions. In 
1870 he published Our Land and Land Policy, a 
uamphlet outlining the views which have since made 
him widely known, but which had only a local cir- 
culation. In October 1879 appeared Progress and 
Poverty in California. In January 1880 it was 
publLshed in New York, and in 1881 in London 
and Berlin. It has since gone through many 
editions, been translated into the principal lan- 
guages, and had a circulation without piecedent 
in economic literature. Progress and Poverty is 
an inniiiiy into the cause of industrial depressions, 
and of the increase of want with increase of wealth, 
in tlic course of which some of the most important 
of the hitherto accepted doctrines of political 
economy are recast. Denying the dictum that 
wages arc limited by capital, he argues that 
wages are produced by the labour for which they 
arc paid; and, denying tlie Halthusian theory, he 
contends that increase of population instead of caus- 
ing want should tend to greater plenty. Then, by 
an examination of the laws of distribution, in which 
the laws of wages and interest are shown to cor- 
relate wit); tiro hitherto accepted larv of rent, he 
comes to the conclusion tliat, as produce equals rent 
plus wages plus interest, therefore produce, inirrus 
rent, equals w.ages plus interest. The increase 
of economic rent or land vahres explains why the 
rncrcase of nyoductivc jrower so rrrarked in ittodcrn 
ervilisation does trot corirnrerrsirrately increase wages 
and rirterest. To the teirdency of the steady increase 
nr laird values to beget speculation in land, which 
prevents the application of labour and capital, he 
traces tlie recurring seasons of industrial depres- 
sion. Hie remedy he proiroses is the appropriation 
of economic rent to ])ublie rises by a tax levied on 
the value of land exclusive of improvements, and 
the abolition of .all ta.xcs which fall upon indn.strt' 
and thrift. Meeting objections wliiclr iiiav lie 
irrged against tliis proposition on the ground of 
justice and miblic noliev. Im rmniK- i.,;,.rrc * 


larger test in an examination of the law of hmiiaii 
progress, which he defines to be that of association 
in eq^uality. George has since written The Irish 
Land Question (1881), Social Problems (1SS2), 
Protection and Free Trade (188C). He visited 
Great Britain and Ireland in 1881, 1883, 1884, 18SS, 
and 1889, speaking extensively through the coriiitry 
in support of his views. In 1886 he ran for mayor 
of New York as an independent candidate nomi- 
nated by the working-men, receiving over 68,000 
votes, and forcing the two powerful factions of the 
democracy into a coalition to prevent his success. 
Ill 1888, he as a free-trader supported Mr Clevelnml. 
In 1887 George established a weekly paper in Kew 
York called the Standard. Tliougii sometimes 
styled a socialist, George’s views are for the 
most part diametrically opposed to state social- 
ism. His aim is to sweep away all restric- 
tions and interferences with the production and 
distribution of wealth, and only" to resort to- 
state control where competition is impossible— to 
leave to individuals all that individual energy or 
thrift accumulates, and to take for the use of the 
coiniiiunity all that is due to the general growth 
.and improvement. 

George, Lake, called also Iloricon, a beautiful 
lake, 32 miles long, near the eastern border of New 
York state. It forms the head-wateis of Lake 
Champlain, is studded with Inmdreds of pictur- 
esque islands, and its shores contain several favour- 
ite summer-resorts, especially the village of Cold-, 
well or Lake George. Here was fought the battle 
of Lake George, in which the French and Algon- 
quins under Baron Dieskau were utterly defeated 
by’’ the English and Iixiquois under Sir IVilliaiii 
Johnson, on 8th September 1755. 

George, Tue, the badge of the Order of the 
Garter (q.v.). 

Georgetotvii, a port of entry in the District 
of Columbia, is situated, partly on several cnnii- 
ences, on the Potomac, two miles above IVashing- 
ton, at the head of navigation. The heights arc 
occupied by' elegant villas, and coimnand a lino 
view of the countiy around. Here the Chesapeake 
and Ohio Canal is canied across the Potomac bv 
means of a great viaduct 1446 feet long. Tlie city 
contains a number of educational institutions, in- 
cluding a Roman Catholic college (17_89); and its 
many flour-mills enjoy a wide re]mtation. I'Of “.s 
administration, see District of CoLUJiDEt. 1 op- 
(1880) 12,578; (1885) 14,322. 

Georgetown (formerly the Dutch Stabroeh), 
capital of British Guiana, is situated on tlie I'lgiit 
hank of the Denierara River, not far from it= 
mouth. It is handsomely' built, and consists m 
wide, clean streets, intersecting at right nnglcs ; tne 
brightly’ painted wooden liouses, witli their 
eaves developed into iiandsome verandalis, are 
generally raised on piles a few feet above the tin- 
healthy soil, and emho'somod in trees, of which i > 
cabhage-palm and cocoa-nnt are the chief, •-on 
of the streets, witli their long colonnades of Ph”' ' 
are traversed by wide trenches or canal-s vi 
bridges at the cross streets. The principal 1'" ' 
edifices are the government building, the caflictti , 
the Queen's College, and a museum and liiin .• 
There are botanical gardens, several ‘ 

icehouse, and two markets. 'NVater for ordm y 
purposes is supplied from a canal, tiic niauis ic h 
laid through most of the principal streets; 
artesian wells, besides tanks for (,{ 

rain, have to some extent suiiplicd the lac 
drinking-water. There is a short hauwh 
Alaliaica, and a Icleplione excliange kas - 
established in connection witli the go' ^ 
telegraph svstciii. Tlicrc is a good liaruou > . 


... V „ li- luu ^luuiiu oi leicgrapii sysiciii. -lucre is a guv..* . 

J sticc and public jiohcy, he finally brings it to a a lightWuse, and defences erected within 
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yeai-s; the foreign trade is virtually that of the 
colony (see Guiaxa, British). Pop. (18S1) 
■ 47,175, including many coolies, and scarcely 5000 
■whites. 

Georgia, the most southerly of the original 
thirteen states -which composed the American 
confederation, is hounded N. by copyright leao m u.s. 
Tennessee, North Carolina, and ty j. b. uppincott 
South Carolina ; E. by the Savan- Compiny. 
nah Piiver, -^vhich separates it from South Caro- 
lina, and by the Atlantic Ocean ; S. by the St 
Mary Kiver and Florida ; and W. by the Chatta- 
hoochee Eiver and Alabama. It lies between 30° 
31' 39" and 35° N. lat., and in Sl°— 85° 63' 38" 
W. long., and has a maximnm length and breadth 
of 320 and 256 miles, and an area of 69,475 so. in. — 
a little more than the area of England and Wales. 
Upon the Atlantic Ocean it fronts for a distance 
of 128 miles ; but the coast, low-lying and sand.j'-, 
is bordered with islands, between which and the 
mainland are a number of sounds and creeks; so 
that the total coast-line is said to be about 480 
miles. 

The territory of Georgia presents five physical 
divisions ; ( 1 ) The Sea Islands, famous for their 
cotton (see Cotton), and covered with a growth of 
oak, palmetto, magnolia, cedar, pine, and myrtle ; 

(2) the Swamp Kegion, consisting of rich alluvial 
lands and deltas, formed b 5 i- the fresh-water rivers, 
verdant with a dense and semi-tropical vegetation, 
and admirably adapted to the production of rice ; 

( 3 ) the Pine Barrens, with a thin soil, lying between 
these mareh grounds and the undulating red-clay 
lands of the interior, sheltered by vast forests of 
pitch-pine, which are highly prized as lumber and 
for naval purposes, but lonely and monotonous ; 

(4) Middle (Seorgia, fertile, salubrious, hilly, 
crowned with forests of oak and hickoiy, the 
home of the short-staple cotton-plant, a fine fniit 
region, and yielding Indian corn, oats, wheat, and 
other cereals; and lastly (5) Cherokee Georgia, 
abounding in mountains, with fertile valleys, 
streams, and waterfalls. Cereals, grasses, and 
cotton are profitably grown among the valleys 
and upon the hillsides of Upper Georgia; and 
increasing attention is being bestowed upon the 
breeding of stock. In the central area of the last- 
mentioned division occurs the watershed, giving 
direction to the streams which flow respectively 
into the Gulf of Me.xico on the one hand, and 
into the Atlantic Ocean on the other. Tlie entire 
state is well watered. Of the rivers emptying into 
the Atlantic Ocean the most notewortliy are the 
Savannah, navigable as far as Augusta ; the Great 
Ogeechee ; the Altamaha, through its tributaries 
the Oconee and the Ocmulgee navigable as high 
as Milleclgeville and Macon ; the Satilla ; and the 
St hlary. Tire streams belonging to the Gulf 
system are the upper watere of the Coosa ; the 
Cliattahoochee, navigable as far as Columbus ; the 
Flint, navigable up to Albany ; and the Aapaha. 

AVitli the exception of the swamp-region in tlie 
south and south-east of the state, the climate is 
salubrious and agreeable. The mean temperature 
is 78° in summer and 47° in winter ; the annual 
rainfall nearly 50 inches. In the lowlands oranges 
and other semi-tropical fruits readily mature, 
whilst in the uplands peaches, apples, pears, &c. 
flourish ; and fruits and market vegetables gen- 
erally, being earlier than in the North, are 
exported in considerable quantities. _ The forests 
contain numerous species of oak, including the 
evergreen live-oak, which has been .st 3 ded the 
king, as the Magnolia grandijlora has been stj’led 
the queen of the southern woods. Of great value 
is the long-leaf pine, furnishing both choice timber 
and naval stores. The list of useful native woods 
includes also the red, the white, and the post oak. 


the water-oak, the black walnut, the red cedar, 
the cj'press, the poplar, and the locust. Among 
the indigenous flora are found valuable medicinal 
herbs and dye-plants ; and the flowers often are of 
great beautjc Game is still abundant, in spite of 
the injury resulting from the failure to enact and 
enforce stringent laws for its preservation. Sea- 
fowl throng the coast and estuaries, alligators are 
numerous in the rivers, and food-fishes, oj’sters, 
clams, turtle, &c. are abundant. By reason of 
the denudation of their banks, rendering their 
waters turbid and causing unruly currents, the 
fresh-water_ streams have suffered material diminu- 
tion in their animal life. From them food-fishes, 
once so abundant, have largely disappeared, and 
the pearl-bearing unio is now seldom seen ; but the 
United States Fish Commission has been success- 
ful in the introduction of some varieties of fishes 
better suited to the changed condition. 

The mineral wealth of Georgia is apparent in 
the gold-bearing strata of the Cherokee region, 
which for the past fifty j'ears hav'e been success- 
fully worked, in extensive deposits of coal, in iron, 
copper, silver, and lead ores, in marbles of attrac- 
tive varieties, in vast fields of granite and slate, 
and in the presence of gypsum, limestone, sj’enite, 
marl, buhrstone, soapstone, asbestos, shales, 
tripoli, fluor-spar, kaolin, claj’s, porcelain, aragon- 
ite, tourmaline, emerald, carnelian, nibj% opal, 
chalcedonj', agate, amethyst, jasper, garnets, rose- 
quartz, beryl, and occasional diamonds. In 1837- 
64 the United States branch mint at Dahlonega 
coined gold bullion to the value of ovei- six million 
dollare, .mostly from metals extracted from the 
auriferous rocks of the adjacent territory. To the 
development of tliese mineral resources of the state 
much attention is being paid, and with profitable 
re.sults. Prior to the civil war the inhabitants of 
Georgia were almost exclusivelj' engaged in agri- 
culture and conrmerce ; brrt more recent industries 
are the lumber trade, and extensive cotton, 
woollen, and other manufactures. The most 
imnortant mills are at Augusta, Colunrbus, 
Atlanta, Athens, and Roswell. Recent statistics 
show that there are now within the state 54 cotton 
arrd woollen mills, with 350,000 sirindles and 8000 
looms ; while the lumber, flour, - grist, and pulp 
mills, &c. are being nnrltiplied, and the iron and 
steel trade in the north-westenr part of the state 
is overtaking' the cottorr manufacture in import- 
ance. 

Although, since the civil war, the production of 
black-seed cotton on the sea islands and along the 
coast has materiallj' diminished, the jield of riiort- 
staple cotton has greatly increa.sed. The average 
crop of this variety will now appro-ximqte 1,000,000 
bales, worth at the point of corrsumption or of 
export over §40,000,000. Of the other yearly 
agricnltural prodrrcts of Georgia the rice crop 
(&,000,000 pounds), the Indian com (25,000,000 
bushels), wheat, oats, sweet potatoes, and tobacco 
are important; and there rs a j'earij' j-ield of 
600,000 gallons of sj'rup, 650 hogsheads of cane- 
sugar, 5,000,000 pounds of butter, and 700,000 
pounds of honej'. From the ports of Savannah, 
Darien, Bmnswick, and St alary shipments of 
lumber and naval stores are annnalh’ increasing. 
Narigable rivei-s and an admirable system of rail- 
waj’s (over 3000 miles), besides three short canals, 
firraish convenient transportation fronr the inte- 
rior. Notably at Savannah, coastwise and foreign 
hound steamer's and sailing-ve.ssels convej' the 
products of the region to the desirable marlcets of 
the world. 

The state is divided into 137 cotrntie.s, 10 con- 
gressional districts, 1 supreme judicial district, 21 
judicial circuits, and numerous militia districts. 
Atlanta is the capital, and Savannah the commercial 
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metropolis. Augnsta, jMacon, Coluinbus, and 
Athens may be mentioned among the thriving cities 
and towns of this commonwealth. _ The population 
lias steadily iiiciea.sod from 82,518 in 1790 to {I860) 
1,057.280; (1870) 1,184,109; (1880) 1,542,180. It 
is now estimated to exceed 1,750,000, of whom the 
whites fonn slightly more than half. 

Tliere exists in Georgia a thorough system of 
free common schools ; sepai'ate schools are con- 
ducted for both white and coloured pupils. 
Opportunities for higher education are afforded 
by the university of Georgia, at Athens, hj'_ its 
dependent colleges at Daiilonega, Milledgeville, 
Thomasville, Cuthbert, and Atlanta, and by sundry 
denominational colleges. At the university of 
Georgia and its dependent colleges tuition for 
Georgians is free. Georgia has also a school for the 
blind at Macon, for the education of the deaf and 
dumb at Cave Spring, and an asylum for lunatics 
near Milledgeville. 

Histoi-y . — The colony of Georgia was founded bj- 
James Oglethoime (q.v.) in 1733, as a refuge for 
poor debtors anu for the pereecuted Protestants of 
Germany, and received its name in lionour of 
George II. In 1752 Oglethorpe surrendered his 
charter to the British government. Georgia was 
thereafter classed as an English province, until, with 
her si.stcr colonies, she succeeded in casting off her 
allegiance to the crown. Save during the few 
years of the civil war, she has since continued a 
component member of the confederation of the 
United States of America, and has long been 
regarded ns the Empire State of the South. 
Despite the liberation of her slave population, 
udiich in 1860 numbered 450,033, and was valued 
at ?302,C94,835, and in the face of giievous losses 
occasioned bj' the war, the state has during the 
last quarter of a century manifested recuperative 
power's of a marvellous sort. 

Georgia, the name formerly applied to the 
central portion of what is now Russian Trans- 
caucasia (q.v.), bounded by the Caucasian moun- 
tains on tlie north and by the Armenian mountains 
on the south. The Russian name is Gruzia; the 
Persian Gurjestan, from which form the name 
Georgia probably arose, it being perhaps a cornip- 
tion _ of tiuria, the name of one of the western 
pror-inces. The early history of the Georgians, 
who pretend to trace their origin to Thargamos, 
a great-grandson of Japhet, is wrapped in fable. 
Mtskhethos, who is said to have built Mtsketha, 
the ancient capital of the country, situated near 
Tillis, but now reduced to a mere village, plays a 
prominent part in it. We have also to deal with 
legend in tlie story of the Argonauts and Medea, 
who is said to have been born at Kutais. The 
Georgians first appear in authentic history in the 
time of Alexander the Great, to whom they sub- 
mitted. After the death of Ale.xander in 323 b.c. 
they gained their independence under Phaniavas 
(302-237_i).C.). With Pharnav.Ts begins the scries 
of the kings (a title rendered in Georgian by the 
word mephe), who, under various djuiasties, ruled 
the couutty almost uninterruptedly "for more than 
2000 Veal'S. In 265 A.D. the Sassanian dynasty 
ascended the throne in the person of King Marian, 
and ended with Bakour IIL in 570. Towards the 
close of the 4th century Christianity was intro- 
duced by the preaching of St Nina, and in 409 
lakhtang built the city of Tillis (Tbilisi), .so 
called from the hot-.springs found there. Soon 
after the death of Mohammed his followers entered 
the country and forced many of the inhabitants to 
onioraco Islam. The Sas.^janidcs were succeeded 
hy the powerful clvnasty of the lla^atides, one 
01 ryhom, Bagmt III. (980-1008), extended his 
doniimon.s from the Black Sea to the Caspian ; but 
uunii^ the clevoiitli centurj’ the Geor'Hans twice 


suffered from an invasion of, the Seljuks, who 
committed great devastations. 

The counti'j" reached the height of its gloiy in 
the reign of Queen Thamar or Tamara (1184-1212). 
the daughter of George III. With her marriage 
to the son of the Russian prince, Andrew Bogo- 
liuhski, may he said to begin the connection be- 
tween Russia and Georgia. The dominions of 
Tamara were more extensive than those of any 
other native sovereign, and her court was graced 
hy the presence of many men of iettere. But evil 
days were in store for Georgia. In 1220 and 12'2'2 ive 
hear of Mongolian invasions, and Tillis was harried 
with fire and sword. Towards the end of the 14th 
centnrv the country fell into the hands of Tinionr, 
who, 'liowever, was driven from it in 1403 hy 
George A’'II. One of George’s successore, Alexander 
(1413-42), committed the fatal enor of dividing 
the kingdom between his three sons. The general 
histoi'y of Georgia now separates into two parts ; 
that of the eastern states, Kavtlili and Kakhetli, 
and that of tlie western states, including Imcretli, 
Mingrelia, and Guria. Prom the 16th to the IStli 
centni'j’ the Georgians suffered grievously from the 
Pemians. In 1618 Shah Abbas invaded the 
counti'j', and Teimuraz I. applied for help to the 
Czar Michael; in 1638 Levan, king of Mingrelia, 
took tlie oath of allegiance to Ale.xis; it was only 
from their co-religionists that the Georgians could 
hope for succour in their hour of need. They also 
suffered Bom the encroacliments of the Turks. 
In 1795 the savage Aga Mohammed Shall invaded, 
Georgia, and levelled Tillis to the ground, carrying 
awaj' a great number of captives. The aged .king 
Heraclius II., an able, sovereign, seeing tliat all 
resistance was in vain, fled to the mountains, 
where he soon afterwards died. His son, George 
XIII., resigned the crown in favour of Paul, 
emperor of Russia, in 1799; hut his ■ hrotlier 
Alexander did not acquiesce in this arrangement,'^ 
and held out for some time, hut was defeated in a j 
battle on the banks of the lor. George died in 
1800, and in the following year Alexander of 
Russia formally annexed tlie countiy. In 1810 
the prince of Imereth attempted a revolt, wliicli 
was quicklj' suppressed. Guna was linallj' united 
with Russia in 1829. ... ■ 

The former kingdom of Georgia is mainly ni- 
cludcd in the governments of Kutais, Tiflis, ami 
Eli2abetlipol. The district is verj’ fertile, hying 
abundantlj’ productive' of cereals, wine— espcciallv 
tlie Kakbetian — lioney, and silk, of _ cattle amU 
horses, while the mountains teem with mineral 
wealth, as yet little utilised. Tlie Georgians belong 
to the Kartveli stock, forming the southern group 
of Caucasian peoples. Their numbci'S have been 
varionsl'v' estimated. Some fix them at about 
911,000, ‘but Von Erckert {Dcr Kcnihtsiis wid smc_ 
Volkcr, Leip. 1887) gives the following calcula- 
tion, .os based in tlie main on the last census ot 
1881 : j 

Gcorghns (in the restricted sense ot the term) I 


Iinereti.ms and Guriaiis 

Ailcliariaiis and Lares 

Psliaves, living in the mountains. , 
Tliushcs II II. 

Khevsurs n n 

Jlingrelians 

Suaiictlans 


1,101,000 

To this work is apiiended an e.vcellent ctlinologieal 
map. The Georgians and their congencre arc ' 
the Caucasian or Fair race (as oppo.sed to in • 
Mongolian or Yellow race). Tlicj' arc celebratm 
for their hcantj', and under the ^.^ohaimuedan ™ 
the wJiitc slaves of western A.sia and of heJP 
were mostly drawn from among them and i 
Circassians.* To the great credit of Russia i» 
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{lisfrraceful traffic was put an eiiil to by the treaty 
of Kucliuk-Kainardji in 1771. Though endowed 
by nature with mental no less than physical ad- 
vantages, the long course of oppression to which 
they have been subjected has had its effect upon 
their characters. But, despite the supremacy and 
brutal tyranny of their i\Iohammedan conquerors, 
they have as a nation remained faithful to the 
.Christian religion, according to the doctrines of 
the Greek Church. In Guria, however, and the 
country of the Lazes, large numbers of the inhabit- 
ants were forced by persecution to embrace Islam, 
and in these districts the ruins of many churclies 
may still be seen. The southern Caucasian.s, with 
magnificent physique, fertile soil, and enervating 
climate, are somewhat indolent ; they are passion- 
ately fond of singing and music. 

The four chief tongues— Georgian, ilingrelian, 
Suanetian, and Lazian, which some have called the 
Iberian group— stand to each other more in the 
relation of languages than dialects, although they 
certainly all had a common origin ; Mingrelian 
especially has greatly diverged. Georgian alone 
of the four has a literature, if we except the few 
folk-tales of the Mingrelians. These languages 
are of the agglutinative type ; the chief difficulty | 
lies in the veiffis, which incorporate the pronominal 
prelixes and suffixes. In their structure they 
resemble Basque, but no affinity can be established 
between these two families of languages, as their 
vocabularies have no word in common. 

The Georgians use two alphabets — the khiitsuri 
or ecclesiastical, and the muhcdmli or civil : the 
first is only employed in the religious books. They 
are very old, and legendary accounts are given 
of their origin. The ecclesiastical resembles the 
Armenian alphabet ; the civil is a very pretty 
character, with many rounded letters, which make 
it somewhat resemble Burmese. Georgian litera- 
ture is by no means poor. Professor Tsagarelii gives 
a list of 946 Georgian MSS. known to exist ; they 
are preserved in monasteries at Jerusalem, on 
Mount Athos and Mount Sinai, and at Tiflis, in the 
library of the Society for the Diffusion of Educa- 
tion among the Georgians. Besides these, there 
are 36 jMSS in the Bibliothfeque Nationale in Paris, 
and 34 in private hands at Titlis. Further search 
will, no doubt, bring to light others. As far as it 
can be traced back, the literature begins about the 
5th century A.D., with translations of the Scrip- 
tures and the Fathers, and later on we get vereions 
of the Greek classical authors, including Plato, 
Aristotle, and Josephus. To the 7th century 
belongs a fine ijsalter on papyrus, and there is a 
complete manuscript of the Bible of the 10th, 
preserved at Mount Athos. The great literary 
development, liowever, of the country was during 
the 11th and 12th centuries, and e.speeially in the 
reign of Queen Tamara. To tliis period belongs 
the popular epic, ‘ Tlie iMan in the Panther’s Skin ’ 

( Vc2ihkhvis-tl;aosani), a poem narrating the love 
of Avtandil for Tinatina, daughter of the Arabian 
king Rostevan, and that of Tariel for Nestan Dar- 
edjan, daughter of the Indian king Parsadan. It 
is a richly-coloured work, as if written by an 
oriental Tasso, and enjoys great popularity among 
the Georgians at the present day, many of the 
couplets — it is written in quatrains — having passed 
into proverbs. The author, Sliota Rustaveli, wiis 
the fpory of the rei"n of Queen Tamara, and is 
said to have died at Jerusalem as .a monk in 1215. 

A handsome illustrated edition of this work .ap- 
peared at Tiflis in 1888. Of Shavtel, another poet 
of tlie time who also enjoyed considerable reimta- 
tion, only a few odes have come down. Chakh- 
rukhadze composed a long and rather tedious poem 
in honour of the famous queen ; prose tales were 
written by Sarkis of Thmogvi, the most celebr.ated 


being_ the Visramiani, and a poem by Mose of 
Klioni, called Daredjaniani. Now that the 
Georgians have been secured by Russian protection 
from their Moslem foes, tliey are busy in studying 
their old literature and editing their MSS. Some- 
where . about the same time as these authors 
flourished was begun the Georgian chronicle, called 
Karthlis Tslchovrcba, or life of Georgia, tlie first 
part of which is anonymous, and carries the history 
from the earliest times to the year 1224; a con- 
tinuation, also anonj'mous, brings it down to the 
year 1445. 

But this brilliant period was destined to a 
temporary eclipse ; during the 14th and the next 
two centuries the country was a prey to Mongols, 
Tartai-s, Persians, and Turks ; the cities were 
devastated, manj'^ of the inhabitants were carried 
into captivity, and valuable MSS. were lost or 
destroyed. In the 17tli centuiy, however, matters 
be^an to mend. Towards the close flourislied Saba 
Sulkhan Orbeliani, one of the most le.arned men 
of his time, who visited Paris, where he was well 
received by Louis XIV., and Rome. To him his 
countrymen are indebted for the first dictionary 
of their language, called, in oriental style, ‘ The 
Bouquet of Words ; ’ it was edited at Tiflis in 
1884. His also was the popular work, ‘ The Book of 
Wisdom and Falsehood ’ ( Tsfyiif Sibnnnd-sUsruisct), 
a collection of amusing fables and apologues, some 
of his own invention, and othera drawn from the 
stores of Georgian and other oriental folk-tales. 
A Russian translation of this interesting book has 
been published by Professor Tsagarelii of St Peters- 
burg. 

In 1709 King Vakhtang VI. established a print- 
ing-press at Tiflis. One of the works whicli ap- 
peared was ‘The Man in the Panther’s Skin,’ to 
which he added a curious mystical commentary, 
giving the book a religious meaning, perhaps to I 
rehabilitate it among the clergy, wlio regarded it 
as a profane work. Vakhtang also laboured at a 
translation of the Kalilah and Dainnah, in which 
he Avas assisted by Sulkhan Orbeliani ( edited at 
Tiflis in 1886). Tliis king, thinking his country 
lost on account of a fresh invasion of the Turks, 
emigrated to Russia with manj' Georgian families, 
and in consequence of their presence in the country 
the great Georgian Bible ivas published at IMoscoiv 
in 1743. To tliis century also belong the Davithi- 
aiii, a poem by Guramishvili, and the first Georgian 
grammar, bj' the Catholicos (Primate) Antliouy, 
besides otlier works. Vakhusht, the son of Vakh- 
tang, continued the chronicle of his countiy till 
1745, and wrote a geographical description of it, a 
Avork of great value. Since the peaceful settle- 
ment of Georgia under the Russians, literature 
has been greatly developed. The fine lyric poets, 
-ile.xander ChaA-chavadze ( udiose daugliter married 
Griboiedov, tlie Russian dramatist), Raphael Eri.s- 
tavi, Nicholas Baratasln’ili, and Ak.aki Tsereteli, 
have appeared. The most con.spicuous literary 
man of Tiflis at the present time is Prince Ilya 
Chavchavadze, author of some of the most grace- 
ful lyrics in the language, and some spirited tales 
in AA'hich he has satirised the luxury and other 
Aveaknesses of his countrymen. He is editor of 
the Georgian literary and jiolitical daily journal, 
Iberia. Some of the plays of Shakespeare, among 
other's Hamlet and Othello, Iiave been translated 
by Prince Machabeli. Altogether, Georgian litera- 
ture may be said to be in a nourishing condition. 

The pioneer in tlie study of Georgian history and 
philology AA'as Brosset, aa-Iio published ElSincnIs tie la 
Lnngue Georyienne ( Paris, 1837 ), an elaborate edition of 
the Georgian Chronicle (St Petersburg, 1849-58), and 
many other Avorks. ClmbinoA’’s Gruzinsko-rnisko-fraiit- 
sitskii Sloiar, Eictionnaire Georgicn-fran^ais-russe (.St 
Petersbiu-g, 1840), and Eussian-Gcorgian Dictionarg 



GEORGIA 


GERARD 


{1840; now cd. 1880); Prof. A. Ts.ogarelU’s SricdienUt 
o pamiatnikakh qrnzimkoi pimcnnosii (in Kussian; 
‘Notices of the Monuments of Georgian Literature,^ 
p . r- - . ..- 1 - — '»«S6), and Minfirehkie Etiudi 
*" itersburg, 1888); andA.Leist'S 

Gcorgischc JJichtcr vcraaUscht (Leip. 1SS7) may* 
mentioned. See also Wanlrop, The JCwgdom of Georgia 
(18SS). 

Georgia, Gulf of, an arm of the 
1)etween Vancouver’s Island and tlie mainland of 
British Columbia, cnmmnnicatin" ■with the oce.an 
by Queen Charlotte’.s Sound in the north, and by 
tlie Strait of Juan de b’uca in the south. It 
exceeds 30 miles in breadth, and has a length of 
nearly 2.10 miles. 

Georgian Bay. See Hunox (Lake). 

Georgie. See Bucolic. 

Georg.sivalde, a town on the northeni border 
of Boheniia, 112 miles N. of Prague by rail, tvith a 
jnineral .spring, and linen manufactures. Pop. 5C04. 

Gcpliyrca, a clas.s of nnsegmented marine 
■worms, divided into two distinct snb-gi-oups ; (a) 
the Gephyreans proper, witliout bristles {G. 
aclueta) — e.g. Sipiinciihis (q.v.), Pnapiiliis, Pbasco- 
losoma; and (6) the Echiuroids or armed Gephy- 
reans (G. ch(ctifcr(i)~e.^. Ecliinrus, Thalassema, 
Bonellia (q.v.). They live at the bottom of the 
sea, in sand, mud, or among rocks. While the 
adults of both sub-groups are not segmented, the 
larvic of the Echiuroids are, and on this and other 
ground.s many authorities place them apart from 
the other Gephyreans and nearer the Annelids. 

Soo Selenka, ‘ Gephyrea,’ Challenger Hep. xiii. (1885) ; 
De Mace, Bi'dow, and Selenka, ‘Die Sipunculiden,’ in 
Semper’s lleisen im Archipel iler PUlHppinen, part ii. 
(1884); Bietsch, ‘Jlonograph of Eohiurid£e,’ Scciieil 
Zool. Suisse, iii. (1880). 

Gcpidic. a people of Germanic origin, whom we 
fir.st read of as settled about the mouth of the 
Vistula in the 3d centuiy. Before the 5th century 
tlicy had migrated to the Lower Danube, where 
they were subjugated by the Huns ; but, revolting 
against Attiia’s son, they recovered tlieir freedom 
and established themselves in Dacia. There their 
power grew so great that they levied tribute from 
the Byzantine emperors down to Justinian’s days. 
In the end of the 5th centmy a powerful eneiny 
arose to tliom in tlie Ostrogoths ; and after them 
came the Longobards, who, in alliance with the 
Avam, inllicted a crusliing defeat upon the Gepidai 
in 50G. A part of tlie last-named then submitted 
to the Avars, whilst a part accompanied the Longo- 
bards to Italy. Henceforward we hear of them no 
more. 

Gera, a town of Germany, capital of the small 
principality of Beii.ss-Schleiz, is pleasantly situated 
on the White Elster, 42 miles E. by S. of Wcim.ar 
by rail. Nearly dc.stroyed by fire in 1780, it is for 
the most part a modern town, with broad and 
regular streets, but its older buildings include a 
castle and a line town-hall. There" are over a 
score of extensive woollen factories, besides cotthn- 
works, dyeing and printing works, manufactures 
of machinery, leather, tobacco, and beer for export, 
and four publishing houses ; and eight establish- 
Jiiciit.s, ciiiployiitg 1500 hands, turn out thousands 
of iiielodeons, accordions, and jews’-harps veaiiv. 
Pop. (1843) 11, .300; (ISSO) 27,118; (1885)^152, 
nearly all Protestants. / 

Grrace, a town of southern Italy, 4 miles from 
the .sea, and 37 ( 5.8 by rail ) NE. of Reggio. It has 
a Mthcdr.al, rebuilt after the earthquake of 1783, 
and a trade in wine, c.specially the esteemed 
Affrri/no ai Genirc. There are iron-mines and a 
liot sulphur-spring close by, and on a neighbouring 
])l/uu are the ruins of the ancient Locri. Pop. 52G5. 

Gcvamlo. Sec DEr.Kr.AKDo. 


Geraniacca;, an order of thalamifloral dicoty- 
ledons, herbs or underehnibs of temper.atc coun- 
tries, particularly abundant at the Cape, and of 
which the leading genera Geranium, Pelargonium 
and Erodium yield a great number of garden ami 
greenhouse pl.ants (see Geuaxiuji).' In a wider 
sense the order is extended to include the closely 
related Lints (Linace-T;) and Sorrels (Oxalid.ace.T), 
together with the , curiously specialised Bals.am- 
inaceaj, and sometimes also the Trop.'colnce.'c (see 
Trop/EOLUJI), of which, howevei-, the ailinity is 
more doubtful. 

Gcrniiinin, the typic.al genus of Geraniacem, 
which includes about 100 perennial .and nnnuai 
herbs. The popular naine ( Crane’s-bill ) is derived 
from the resemhl.ance to the cr-ane’s beak pre- 
sented by tlie beak-like process attached to the fiuit, 
this curiously assists in the distribution of tlie 
seed by its characteristic mode of splitting spinally 
into awn-like processes and carrying the seed 
along with them. Twelve species are n.ativcs of 
the woods, hedgerows, and fields of Britain. Of 
these several are cultivated in gardens, especially 
G. sangnincian, with itn' xn-neiy hmcasMcnm, .anil 
the double-flowered form of G. sylvaticnm, one of 
the handsomest of border llowere, while among 
pretty exotic species may be named G. urmcmim, 
2 ilalypetcilum, &c. Several are of old niediciiml 
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Herb Robert {Gei'anitim Polci'tianum). 

repute, notably G. Rohcrtiammi (Herb Robert or 
Stinking Crane’s-bill ), avhich omit.s_ a strong om* 
agi'eeahTe odour that is said to banish hugs : it is 
indigenous in the United States. G. mneulotnin 
is the Alum Hoot of North America— a rom 
so powerfnllv astringent as to he employed, botii 
hy the Indians and the European^ settlcm in the 
United States, in domestic iiiedicine for manj 
disordere requiring the exliibitioii of nstnjigenU. 
G. cctroUmanum is another American species. A 
few species produce edible tnliere— e.g. G. 
of South Europe, and G. j)nrni/ 7 orn»i,_ tho Aati'o 
Carrot of Tasmania. The iianie Gcraiiiiiiii is, lio"- 
ever, often popularly mis.ap])lied to the incmbcR 
of the allied genus 'Pel.argoiiiiim ; witnc.'s tlm so- 
called ‘scarlet geranium,’ ‘ivy-leaved gcr,vn»n t 
Ac. See Pelargoxium. 

Gcrarfl, Etiekxe ^Iaurice, Comte, 
of France, was horn at D.aiiivillici's, in Lorr . 
4lh April 1773. Volnntoering into the Afin.v 
1791, he associated his fortunes for sop'A , 

those of Bernadotte, serving on Uie.Rhiiio. in . > 
in the ' ■■ ■• - -•■ G'”-'iaiiy, and m - 

ivlicrA . ■ ■him.soifn I'FcnU- 

fleOiu . ■■■ ■■■ f 

(1805) ho was appointed pcneiAk <» 

also took a notable p.art at Jena 

(ISOG), and Wngr.am (1809). Dnimg the R’’- V 

canipaign of 1812 lie reiidorod eoiispiciions - 

nt Die eaptiiro of Smolensk, in the battle ot 
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tiiia-Gora, and at the passage of the Bevesiiia. After 
Jfiipoleon’s return from Elba lie commanded a 
division at Ligny, and was wounded at Wavre. 
The second restoration compelled him to leave 
France, and he did not return till 1817. In 1831 
he commanded the, French anny sent to the assist- 
ance of 'the Belgians against the Dutch, whom he 
drove out of Flanders, and on 27th December 1832 
compelled the citadel of Antwerp to capitulate. 
After the July revolution of 1830 he was appointed 
marshal and war-minister by Louis-Philippe ; he 
was again war-minister from July to October in 
1834. He died at Paris, 17th April 1852. 

Gerai'd, Baron Francois Pascal, painter, 
horn of French parentage at Rome, 11th March 
1770, at ten was brought to France, and at 
sixteen became the pupil of David. In 1795 
he exhibited ‘ Belisarius,’ which first brought 
iiim into notice; shortly aftenvards he painted 
‘Psyche receiving the First Kiss from Cupid.’ 
Previous to this he had already begun to work 
at portrait-painting, his portrait of Madame Bona- 
parte in 1799 being the beginning of his career as 
the ‘painter of kings.’ Almost all the roy.al and 
other celebrities who visited Paris between 1799 
and 1837 were painted by Geiard, wlio owed his 
succe.ss not alone to his skill as a. portraitist, but 
also to the charm of his manners and conversation. 
Tile grandest of his works are, however, historical 
pictures, the ‘Battle of Austerlitz’ (1810) and the 
‘Efttiy of Heniy IV. into Paris’ (1814). Gerard 
was appointed fii-st court-painter and raised to the 
rank of baron by Louis Xa^'III. He died at Paris, 
11th January 1837. Gerald’s most celebrated por- 
traits are tliose of Napoleon in his coronation 
robes, tlie Queen of Naples and her Ciiildren, 
Talleyrand, Talma, Louis-Piiilippe, and Madame 
Recamier. See books by Adam (3 vols. 1852-57) 
and H. Gerard ( 1867 ), 

Gerard, John, herbalist, was born at Nantwich, 
in Clieshire, in 1545. Settling in London, lie kept 
Lord Burghley’s gardens for over twenty years, 
practi.«ed as a barber-surgeon, becoming master 
of the company in 1608, and died in 1612. His 
famous Hcrbatt was publislied in 1597, mainly 
based upon the Stirpimn Historiw Peniptades ( 1583 ) 
by Rembert Dodoens. An enlarged edition of 
Gerard’s Hcrhall was issued hj^ Thomas Johnson 
in 1633. 

Gerard, caricaturist. See Geandville. 

Ger'asa, in the time of the Romans, a flourish- 
ing city of Palestine, was situated among the 
mountains of Gilead, about 20 miles east of the 
Jordan. It is now de.serving of notice solely on 
account of its ruins. Great portions of tlie city 
wall are in good preservation ; three of the gate- 
ways are almost perfect ; two tlieatres and several 
temples can be identified amongst the public build- 
ings ; and witliin tlie city more tlian 230 columns 
are still standing on their pedestals. 

Gcrbcrt. See Sylvester II. 

Gcrliardt. Karl Friedrich, chemist, bom 
at Strasburg, 21st August 1816, at fifteen was sent 
to the Polytechnic ScTiool of Carlsruhe, and after- 
wards studied chemistry at Leipzig, and under 
Liebig at Giessen. In 1838 ho arrived in Paris, 
where he lectured on chemistry, and where with his 
friend Cahoui's he commenced his researches on the 
essential oils. In 1844 he was appointed^ professor 
of Chemistry at Montpellier. About this_ time he 
published his Precis dc Chimic Organig^iic, in which 
he sketches the idea of ‘ Homologous and_ Hetero- 
logous Series.’ In 1845-48, in association with 
Laurent, lie published the Comptes rendus dcs 
Travaux dc Chimic. In 1848 he resigned his chair 
and returned to Paris in order to follow out unin- 


teiTuptedly his special investigations ; and in that 
city he established, between the yeai-s 1849 and 1855, 
in .successive memoirs, his views of series and the 
theoiy of types with which his name is associated 
in the histoiy of chemistiy. It was there, also, 
that he gave to the scientific world his remark- 
able researches upon the anhydrous acids and the 
oxides. In 1855 he became professor of Chemistry 
at Strasburg. All his ideas and his discoveries are 
embodied in his TraiU dc Chimic Orgnmyac (4 vols. 
1853-56). He had hardly completed the correc- 
tion of the last proof of' this great work, wlien, 
after an illness of only two days, he died on 19th 
August 1856. See the Life by his friend Cahoure. 

Gcrliardt, Paul, perhaps the best writer of 
hymns that the German Lutheran church has pro- 
duced, was born at Griifenhainichen, in Saxony, 
12th March 1607, became dean at the church of St 
Nicholas in Berlin in 1657, but, in consequence of 
his opposition to the elector Frederick- William’s 
attempt to bring about a union of tbe Lutheran 
and Reformed churches, was banished from Branden- 
burg in 1666. The last seven years of his life he 
was pastor of Lubben, where be died, 6th June 
1676. He wrote 123 hymns, all excellent, and 
many of them worth}' to be placed amongst the 
choicest productions of Protestant sacred poetry. 
The one beginning ‘ Commit thou all thy ways ’ is 
well known in England from Wesley’s translation. 
Other exquisitely tender lyrics are ‘ Nun ruhen alle 
AVahler ’ ( Now 'all the woods are sleeping),' ‘ 0 
Haupt veil Bint nnd Wunden’ (0 wounded head 
and bleeding), ‘Du bist zwar mein, und bleibest 
mein ’ ( Thou ’rt mine, yes, still thou art mine own ). 

Gcrizim and Ebal, the two highest moun- 
tains in the central Palestine chain, celebrated in 
Scripture story. They are separated from each 
other by a deep narrow valley, in which stands the 
town of Nfibulus, the ancient Shechem, the metro- 
polis of the Samaritan sect. The tops are about 
3000 feet above sea-level ; both are of hard lime- 
stone, bare, and with cliffs on their sides. The 
valley between them is 1500 feet deep, very fertile, 
with springs and fniit-gardens. Jacob’s well stands 
where the vale joins tbe plain of Moreh. On the 
slope of Ebal to the north of the well is Sychar 
(now ’Askar). The view from the top of Mount 
Gerizim, the southern hill, ertrbraces glimpses of 
the blue waters of the Mediterranean on the west, 
with the plains of Sharon and Cresarea, the snow- 
capped heights of Herrnon on the north, and on 
the east the plains of iMoreh, and beyond tlie moun- 
tains of Gilead. Slount Gerizim, along with Mount 
Ebal, was the scene of a grand and impressive cere- 
mony, in which the whole people of Israel took par t 
after crossing the Jordan, in obedience to a command 
which Moses had given them (Dent, xxvii.). The 
half of the tribe.s standing on Gerizim resjronded to 
and affirmed the blessings, those on Ebal the curyes as 
pronounced by the Levites. The Samaritans built 
a temple on iSIount Gerizim as a rival to that of 
Jeiuscilem, and organised a rival priesthood ; and 
the Samaritan Pentateuch closed the Decalogue 
with the injunction, ‘Thou shalt build a temple on 
Mount Gerizim, and there only shalt thou worship.’ 
And, though the Samaritan temple was destroyed 
by Hyreanus about 200 years after, the mountain 
on wl'iieh it stood continued to be held sacred by 
the Samaritans. It was to iMount Gerizim that 
tire ‘woman of Samaria’ referred when she said 
to our Saviour ; ‘ Our fathers worshipped in (his 
mountain, and ye say that in Jerusalem is the 
place where riren ought to woi-ship.’ Subsequently, 
a Christian church in honour of the Virgin was 
built on it. 

Germ, a name applied to the egg-cell of plant 
or animal,, either from the first or in its early 
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stages; but also used in reference to inicro- 
oT"anisius associated with disease (see Bacteria, 
&c.). By ‘Kenn-cells’ tlie reproductive elements, 
especially the ova, are meant; while ‘germ- 
pjasma’ is a very common modern word for the 
most essential parts of the nuclei in the repro- 
ductive cells, See Embryology, Hereoiti. 

Germ Theory of Disease, as the name 
implies, seeks to find the explanation of certain 
well-recognised conditions of disease in the presence 
and action of specific living organisms within the 
affected body. Though comparatively recently 
introduced as an efficient lyorking hypothesis in 
the inve.stigation of some hitherto ill-understood 
pathological phenomena, tlie correctness of the 
theory is now generally admitted. The facts which 
it has aided in establishing and the numberless 
investigations which it has inspii'ed have created 
an important department of medical science. The 
study of bacteriology (see Bacteria) has awakened 
fresh interest in almost every branch of medicine ; 
and the subject possesses a large and extensive 
literature of its own. 

The evolution of the theory was due mainly to 
two fiictors : ( I ) The dfscussfons antf investigations 
which circled round the process of fermentation ; 
(2) tlie application of more perfect micro.scopical 
method.s to the study of the lowest forms of plant 
and animal life. 

(1) The familiar process of Fermentation (q.v.) 
gave birth to much dehate. The earlier chemists 
(Gay-Lussac, and more recently Liebig) held that 
fermentation was merely the result of the process 
of decay of organic matter. Various modifications of 
tins doctrine, wliicli cannot be considered here, were 
enunciated, but the general conclusion remained 
the same. On the other hand, so early as 1812, 
Appert had demonstrated from tlie practical side 
that organic substances capable of fermentation or 
putrefaction could he preserved intact if kept in 
closely stoppered bottles which were afterwards ex- 
posed to the temperature of boiling water. In 1836 
Caignard-Latour described an organism, the yea.st 
jilant, which he affirmed to be constantly present 
m the fermenting lluid. Its growth and reproduc- 
tion ho believed to proceed synchronously with tlie 
fermentation. Schwann (1837) described this 
organism independently, and Helmholtz ( ISIS) con- 
firmed the observation. They maintained that the 
process, in place of being a' mere decomposition, 
was vital and depended on the presence of .the 
organism _ they hail discovered. Tliis revolution- 
aiy doctrine was further elaborated pre-eminently 
by Pasteur and by Schultz, Schroeder, Dusch, 
Li.ster, Tyndall, and others. Their researches 
showed that fermentation was caused by the pres- 
ence of these organisms ; that the exclusion of 
thc.se from iluids capable of fermentation, by vari- 
ous methods of sterilisation and filtration of tlie 
air in ■whicli they were abundantly present, was 
sufficient to prevent its occurrence; that the 
doctrine which attributed the production of fer- 
mentation to the inllucnce of certain gases— c.". 
o.xygen (Gay-Lussac) — was erroneous ; that the iilSv 
of the spontaneous generation (see Si'ONTAXeous 
Generation) of such organisms within properly 
stenhsed and protected fluids ( Needham, Bastiaii, 
1 ouclict, Huizinga) was fallaciou.s ; and that the 
so-called putrefaction was but one variety of fer- 
mentation. 

(2) One result of these discussions was todevcloii 
a ix'lineniont of the mctliods of microscopical re- 
.search, more especially with reference to the in- 
vestigation of the lowest forms of life (sec Bac- 
lEUl.t). Ihoiigli hacteria had been recognised and 
de,scnhcd in the 17th century (Leeuwenhoek), it is 
mainly to the researches of the latter, half of the 
1 Jtn century tlmt avc uve iiulebled for an njtjiroach to 


an accurate knowledge of the life-history of these 
organisms. By the masterly labours of Colni, De 
Bary, Zopf, Van Tieghem, Niigeli, Klebs, Koch.’ ami 
many others, the methods of demonstration have 
been improved to ah extraordinary degree. Tlie 
elaboration of staining methods alone, in conjunc- 
tion witli the use of perfected lenses, lias niaile 
possible the detection and examination of niiimtc 
organisms hitherto unrecognisable. 

It LS impossible to say wlien the idea of an 
analogy between the familiar phenomena of fer- 
mentation and those of acute disease firet arose. 
It is certain that before the 19th century there 
had been prevalent an ill-defined feeling after some- 
thin" of the kind. More than two Imndred ye.ns 
ago Robert Boyle (1627-91), in his ‘Essay on tlie 1 
Patliological Part of Pliysik,’ clothes tlie idea in 
Words which, as Tyndall has said, ‘have in them 
the forecast of prophecy.’ The idea received more 
definite formulation in consequence of the re- 
searches into the nature of fermentation ju-st '] 
referred to. In 1848 Fuchs stated tliat he iiad 
discovered bacteria in animals wliich had died of 
septicfcmia. In 1850 it was announced (Davaine, 
firanelf, Poilencfer) that baeifff had been dctccfcd 
ill the carcasses of animals affected with anthrax. 
The discovery was corrohorated by various oh- 
-servers. Bnt'it was not till the disease had heen 
induced by the inoculation of healthy animals with 
a minimal quantity of the organism _ (Davaine) 
that the Bacillus unthraciswas recognised as the 
cause of the disease. Thus was afforded the limt 
substantial proof of the germ theory, TJiis succe-'S 
inspired further research on kindred lines. In 
comparatively quick succession otlier discoverie-s 
were aniionncod, till, in 1882, Koch described the 
Bacillus tuberculosis as the organism responsible 
for the scourge of consumption, and in 1S83 the 
bacillus of cholera. 

Emphasis must he laid on the statement tliftt 
the discovery of an organism in the circnlalion or 
tissues of a diseased animal cannot he acceptcil 
as proving the causal efficacy of the former. Aitart 
from furtlier experiment, it were perfectly fair to 
argue that such organism was a mere accompani- 
ment of the morbid state, flourishing on the dying 
or diseased tissues. And, in fact, such secondary 
fiictoi'S are recognised. It has_, moreover, fre- 
quently happened that competing claim.s have 
been advanced in explanation of the same disea.'-e, 
It was necessary, therefore, that there should ue 
formulated ( Klebs, Koch ) certain conditions, since 
known as Kbcli’.s jiostnlates, wliicli must he f»l- 
filled by an organism whose causal relatioiislui) 
with a given disease is maintained. Tlie-seareas 
follow’S : ( 1 ) The organism mast be demonsti'awr 
in the circulation or tissues of tlic diseased animal , 

(2) the organism, .so demonstrated, must be capajnc 

of artificial cultivation in suitable media outsiim 
the body, and succe-ssive generations of j/wc emu- 
vation obtained; (3) sucli ]nue cultivation "into 
'vhen introduced into a bealtby and J”’ 

animal, produce the given di.sen.se; (d) ’ 
ifsni must again be found in the circulation 
tis.snes of the inoculated animal. The , 

Organisms wliicli fail to meet thc.se demands m 
he set aside to await further proof. . . . 

The nuinher of di.sease.s wlio.se specific 
now generally admitted is coiniiai’ativclv ‘" o ' 
but of few of tlic.se can we speak witli 
certainly as may bo done regarding cniisumii 
(tnbevcnlosis) and splenic fever 
otlier words, the fulfilment of all four I'^Y , . 
by many of them lias not been Genumslralc 
ha.s been disputed. Bc.sides anthrax 
culnsi.s,.the list includes leprosy, 
relapsing fever, tvidioid fever, yellow fever, ' 
diplitlieria, dysentery, sypliilis, acute pneim - ’ 
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gonorrhea, septicfeniia, erysipelas, actinomycosis, 
&c. Witli considerable probability we may add 
whooping-cough, measles, scarlatina, typhus, small- 
pox, hydrophobia, tetanus, British cholera, &c. ; 
but the evidence regarding these and othera is 
defective, and, in some cases, less substantive than 
analogical. 

The specific organisms associated more or less 
-exactly with those diseases are members of the 
groups {a) Coccace® and (b) Bacteriace® (see 
Bacteria). 

The admission that certain diseases are due to 
the presence and action of specific living organisms 
raises the further questions : ( 1 ) How do they 
enter the body ? ( 2 ) Ho w do they act ? 

( 1 ) How do they enter the body ? It has been 
conclusively shown that the Bacillus tuberculosis 
may obtain access by the inhalation of germ-laden 
air, by the ingestion of affected milk and possibly 
of tubercular meat, perhaps, too, through a cut 
or sore. It seems also likely that the bacilli may 
be transmitted from mother to fmtus by wa 5 ’^ of 
the circulation. Similar lines of attack maj' be 
predicated of all the pathogenic organisms. Not- 
ably, in connection with wounds, it is important 
to bear in mind the possibility of infection with 
the germs which induce septicmmia — a fact on 
.which was based the great advance in surgery 
associated with the name of Lister. See Anti- 
septic Surgery. 

The possibility of infection varies much accord- 
ing to the conditions of growth of the particular 
organism and the receptivity of the host. This 
explains, on the one hand, the popularly accepted 
view that certain diseases are much more infective 
than others. Thus, typhoid fever differs widely 
from scarlatina in respect of degree of contagious- 
ness. On the other hand , some persons undoubtedl 5 ' 
are more susceptible to the attacks of certain or^'an- 
isms. Thus, among the subjects of tuberculosis, it 
is probable that preparedness^ of soil plays an 
important pai’t in the production of the disease. 
And so with other pathogenic organisms. These 
processes have their analog' in the more common 
phenomena of vegetable life. Sow some seeds and 
they will germinate and grow on any soil, horvever 
unlikely. Other seeds may be scattered profusely, 
but will not develop, unle.ss the soil has been care- 
fully prepared and the other conditions of growth 
be fulfilled. It is impossible to enter here on the 
discussion of those conditions. Necessarily they vary 
much with different organisms. But it is important 
to realise the extreme value, from the therapeutic 
point of view, of their careful study. Tl® firet step 
to a rational treatment of such diseases is to know 
the responsible organism. This knowledge must 
include not only its shape and other physical char- 
acters, but the life-history of the microbe, and the 
conditions which assist or retard its development 
and reiu'oduction. Such knowledge affords the only 
sound basis for a S5'stem of j^rcventivc medicine, 
which constitutes one of the most important dejiart- 
ments of practical hygiene. Although still in its 
infancy, the preventive treatment of endemic, epi- 
demic, and other contagious diseases has now become 
scientific. 

( 2 ) How do the organisms act ? This is a much- 
debated question. It Iras been the subject of some 
of the most valuable of recent researches in this 
department. Do they act mechanically as in-itants? 
■Or is their action privative, by stealing fz-oiu the 
tissues elements which are necessai-j’ to their de- 
velopment? Or have they a power of elaborating 
(or secreting) new products, which exert a^toxic 
influence on the afl’ected body ? This last view is 
supported by weighty evidence and by the analogj' 
of the fermentation processes already referred to. 
It would therefoi'e seem that the microbe has the 


power of di.sturbing — or rather that, in order to 
the preservation of its own life, the microbe is 
compelled to disturb — the molecular arrangement 
of the elements in the medium in which it is de- 
veloping. The products thus elaborated liave been 
termed Ptomaines (Ptoma). Thej' were so named 
by Selmi, who discovered their presence in the dead 
body during various stages of putrefaction. Tlie 
ptomaine doctrine has been accepted in explana- 
tion of the process of septicremia, and there is good 
reason for extending its application to the other 
infective processes. It is essential, however, to re- 
member tliat, after the microbe has succeeded in 
invading the tissues, its further progress is not un- 
opposed. There is a constant warfare between the 
living cells of the host and the living and multiply- 
ing cells of the invader, the contest bein^ decided 
in favour of the stronger. The researches of Metsch- 
nikoff and others seem to show that the bacilli can 
be destroyed by the white corpuscles of the blood. 

_ Granted that the organisms have entered the 
tissues or circulation, there still remain for the 
physician two modes of attack : («) by attempting 
to exterminate the microbe itself through sucli 
agents as may be discovered to be possessed of 
germicidal properties ; ( 6 ) bj 
gonise the poison which tlie 
through the system, hlany 

methods, inasmuch as agents sufficiently potent to 
eflect either object are themselves likely to prove 
injurious to the infected tissues. The aiiu of cura- 
tive medicine is the discovery of remedies capable 
of preventing the growth of the microbe, yet 
innocuous to the host. 

Reference must be made, in conclusion, to the 
question of immunity. It is well ascertained that 
certain animals are not susceptible to the attacks 
of certain patl ' • ' . ' ’ that othera 

suffer compara . i there may 

be traced the iinm unity. 

Such facts have not yet received a satisfaotoiy 
explanation. Tlie almost universal immunity after 
a liret attack of certain fevers and the comparative 
immunity from smallpox conferred by Vaccination 
(q.v.) are of interest in this connection. The experi- 
ments of Pasteur and others on Bacillus anthracis 
indicate that by repeated cultivation under special 
conditions it is possible to lessen the virulence of 
the most vinrlent of organisms and that inocula- 
tion with this altered bacillus confers immunitj’^ 
against further attack. More striking still are the 
experiments of Pasteur in connection with rabies 
(Hydrophobia, q.v.). By a special method that ob- 
server has accomplished an attenuation of the vims 
• — the microbe not having been determined — where- 
by the worst features of the disease are disturbed. 
By this means it has been found possible in cases of 
infection to anticipate a serious attack by the intro- 
duction of this modified virus. In explanation of 
this it has been sujiposed that a poisonous ptomaine 
is geiTuinated during the jirocess, which, when in- 
jected in quantitj' during the stage of incubation 
of the disease, prevents the development of the 
supposititious germ. Those and other kindred 
observations disclose a most hopeful development 
of the genu theory iu the direction of preventive 
inoculation. 

The literature is a very large one. For general pur- 
poses the following may be consulted : Tyndall, Essai/s 
on the Floating Matter of the Air; AVatson Cheync, 
Antiseptic Surgerit ; Pasteur, StuiUcs on Fermentation ; 
Duclaux, Ferments ct Maladies ; Fliigge, Fermentc unU 
Mikroparasiten ; Schiitzenberger, Lcs Fermentations ; 
Gussenbauer, Fiio-hdmie vnd Fgo-Scphihdmie ; and the 
works of Lister, Klein, &c. 

German Barm. See Yeast. 

German Catholics (Ger. Dcutsckkatholikcn) 
is the name given to a bodv in Gernianv that 
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ffcparatel from tlic Eoman Catliolic Churcli in 1_S44. 
Whatever might he the deeper causes of tlie schism, 
the immediate occasion of it 'svas the exhihition of 
t!ie Holy Coat at Treves (q.v.). In 1844 Bishop 
Arnoldi 'appointc ' : • ’ this relic. 

This proceeding Joiiannes 

Bongo (1813-87), ^ ' lO, having 

quarrelled with the authorities of his ehurch, had 
been suspended. Ronge addressed a pnhiic letter 
to Bishop Amoldi in which he characterised the ex- 
hibition of the coat as idolatry. A short time pre- 
viously’, Czerski, apriestat Schneideiniihl,in Posen, 
had seceded from the Roman Catholic Church, and 
Iiad formed a congi-egtation of ‘ Christian Apostolic 
Catholics.’ Czerski and Ronge were naturally 
drauTi into confederacy. Ronge addressed an appeal 
to the lower oi'ders of the priesthood, calling upon 
them to use their inllucnce in the pulpit and every- 
where to break the power of the papal enria, and 
of priestcraft in general, throrrghorrt Gerarrany ; to 
sot up a national German Clrrrrch independent of 
Rome, and governed by cortrrcils and synods; to 
aholislr auricular confession, the Latin mass, and 
the celibacy of the priests ; and to aim at liberty of 
conscience for- all Christians. 

The first congregation of the new church was 
forirred at Sclmeidenruhl, and took the name of 
‘ Christian Catholic.’ The confession of faith, 
which was dr-awn up by Czerski, diflered little in 
point of doctrine from that of the Catholic Churcli. j 
The confession drawn irp by Ron"e for the congr-e- 
"ation at Breslau, on tire other hand, completely | 
departed from the doctrine and ritual of the Roman 
C!i,tholic Church. The Scripture was laid down to 
ho the sole rule of Christiarr faith, and no external 
authority was to he allowed to interfere with the 
free interpretation of it. Tire essentials of belief 
were restricted to a few doctrines : belief in God as 
the Creator and Governor of the woi-ld, and the 
Father of all men ; in Christ as the Saviour, in tire 
Holy Spirit, the holy Christian church, the forgive- 
ness of sins, and the life everiastirrg. Baptism 
and tire Lord’s Supper were held to Ire the only 
sacraments, though confrrriration was retained. At 
the first council of Gerrnarr Catholics, held at 
Leipzig in 1845, the principles of the Bi-esl.au 
Confession were substantially adopted ; and by the 
errd of the year there were some 300 congregations. 

But German Catholicism was destirred soon to 
firrd enemies both witlrirr and without. To say 
rrothing of orthodo.x Catholics, corrser-vative Pr-o- 
testantism began to suspect it as undertrritring 
religion. And, .as the movement fell in -rritlr the 
liberal tendencies of the tirrres, the governments 
took the .aharnr, and set themselves to check its 
spread. .Saxony took the load, aitd Prussia soon 
frtllowed, in imposing vexatious restriction.s upon 
the ‘ Dissidents ; ’ in Badetr they were denied the 
r ights of citizens, while Austria expelled then; frotrt 
her tenitories. It w.as more, however, irrternal dis- 
agreements than state per-secutions tlrat checked 
the prosperity of Gemran Catholicism. Czer.ski 
atrd his arlhcr ents held closely by the doctrines .and 
ritrtnl of Rotrre; while Rorrge’s party approached 
nc.arcr arrd nearer to the extreme Rationalists, and, 
Icavtrrg the province of r-cligion altogether-, occupieil 
thorrrsclves with frcetlrirrkirtg theories and deitto- 
eratre politics. AYlrcrr the gr-eat storrrr of 1848 
ltrrr.st, Ivotrgp was active irr tr-jivclling arrtl preach- 
rrrg and, althotrgh his freethinking arrd political 
totrderreros were r-eprrdiatcd by trutrrhet-s of the 
body, they predornirrated irr irrany places. After 
the polrtrcal reaction set in, stroirg rrrea.sures 
-were taken agairrst tire Gornran Catholrc-s. Tire 
o.at-ly etrthusia.snr of the movement apparcntlv died 
out, and after tiro di.-.sohrtion of the Frahkfor-t 
]>adramctrt Rorrge retired to London (iit 1801 he 
rolurtred to Gerrrrarry, and lived successivclv at 


Bt-e.slau, Fr.anlcfort, Darmstadt, and Yienna). In 
1850 a conference. w.as held between the Gernrrrn 
Catholics .and the ‘Free Congregations’ (Frcic 
Gemcivclcn), an a.ssociation of freetlrirrking con. 
gregations which had been gradu.ally for-nring since 
1844 by secession from the Pr-otestrint Clrurclr, and' 
Avith which arr incor-jror.ate union w.as cflccted in 
1859. Six ye.afs later the council refused to commit 
itself to belief in a per-sonal God. From a mem- 
ber-ship of 13,000 in 1807 in Pnrssia and Saxony, 
the body has gr-.adn.ally dwindled to almost total 
extinction. The Old C.atlrolics (q.A'.) may he re- 
garded as having srrpcr seded the German C.atholic 
movement. See K.anrpe’s Gcschichtc iks DcuiscJi- 
I:cUholicismvs {I860). 

German, Cousin-. See Cousik. 

Germander {Tcucrivm), a large and widely 
distributed genus of labiate het-hs, of rvlriclr all the 
European species are of old medicinal repute on 
accoirnt of their • arorrr.atic, hitter, and stonraclric 
properties. The .species are numerous. The lY.all 
Germander or True Geran.ander {T. chumccdry&), 
often forrrrd on ratirred walls, has probably been 
introduced from the south of Europe. lYith the 
German T. Botrys, it enjoyed a high reputation in 
the treatment of gout. lYood Germander orlYond 
Sage {T. Scorodonia) is a very common British 
plarrt, in dry bushy or rocky pliices. It is very 
hitter and slightly ar-onratic. It is’ used in Jersm’ 
as a srrhstitrrte ior hops. "Water Germander (f. 
Scordivm), in wet nreadows, has a smell like garlic. 

1 Cat or Sea Thyme ( T. Meirwn ), of southern Europe, 
like cfttmirit and valerian root, has great attractive- 
ness for cats. It is still sometimes used in the 
preparation of sneezing powdei-s. 

Gei’inaiiicns Cmsar, a distinguished' Roman 
general, was the son of Nero Claudius Dnisus, and 
of Antonia, daughter of Mark Antony and niece of 
Augustus. He was born 15 B.C., and by desire of 
Augustus w.as adopted in tlie j’eari A.D. by Tiberius,- 
whom he accompanied in the AV.ar against the Pan- 
nonians, Dalmatians, and Germans. In the year 12 
he was consul, .and next .vear was appointed to the 
command of the eight legions on the Rhino. In 14 
he was at Lugdunum Batavonim when news came 
of the death of the Emperor Augustus and of the 
mutiny for more pay and shortep service among the 
soldiei-s in Germany and Illyricum. Germameus 
hastened to the camp and quelled' the tumuli by 
his pereonal popularity ; and at once led his soldiers 
against the enemy. Crossing the Rhine helou 
"Wesel, he .attacked and routed the !Marsi, and next 
year marched to meet the redoiiht.ahle Arniiniiis 
(q.A’.), the conqueror of YLarus and his legion- 
aries, whose hones had lain whitenhig for six 
ye.ars in the Teutohurg Fore.st. Yith solemn 
rites his soldiei-s buried these sad relics of disa-stcr, 
then advanced against the foe, who, rotirnig into 
a dillicnlt conntiy, managed to s.avc hiinscll, an‘ 
was not subdued until the year after, when Gcr- 
ni.anicus .again can-ied .a p.art of his .oi-niy 
Ems in ships, crossed to the Weser, and enmplemij 
overthrew Arminius in tivo desperate battles- -■ *> 
victories thus achieved Averc to liaA’C liecii fojiouw 
up in the succeeding years, hut Tiberius, , 


up in iiie succeomng years, imi. iiuti,..-, j-— . , 

the glorj’ and popularity of Gornmniciis, recall 

him from Gcnnany in the j’car 17, aiid scnt 
settle afl’airs in the East, at the same tunc ■‘PI’*’! 
ing as viceroy of Syri.a, in order secretly to ’ 

act him, the’haugiity and envious Cii. Calp"™ ” 
Piso. GermaiiicHR died at Eiiidnphnn’, near | 

9th-Octohcr 19, probably of poison, to the I”?’* 
soiTOAV of provincials and Romans alike. 
Agrippina, and two of her .«oiis avcic put to <te. 
by order of Tiberius; tlie third son, 


Agrippina, and two of her .«oiis avcic put 'O 'u. 
by order of Tiberius; tlie third son, 
spared. Of the three d.aughlors u'ho -‘’'’• '■"'y 
father, Agrippina became as remarkable lor 
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vices as )ier mother iiad been for lier virtues. Ger- 
manicus is one of the most attractive heroes of 
Roman history. The courage and success of the 
.soidierehip that Iiad blotted out a great national 
disgrace, the ” ■ ' of his private 

character, the . . of his life, and 

the shadow of impending death tliat tonclied him 
with romantic interest, combined to make him the 
darling of his contemporaries, and has left him, as 
portrayed in the pages of Tacitus (Ajuials, i. and 
li.), still a figure of unicpie interest to us. 

Gcrinaiiiiiin, a 'metallic, element discovered 
in 1885 by Dr 'Winkler in a silver ore (argj’rodite) ; 
symbol, Ge ; atomic weight, 72'3. It has a melt- 
ing-point about 1650° R. (900° C.); is' oxidised 
when heated in air ; crystallises in octahedra ; has 
a perfectly metallic lustre, and is of a grayish- 
white colo\ir. As gallium had heen named from 
France, the new metal was named after Germany. 
Fifteen years before its discovery its existence was 
prophesied by Mendeleell' as required to fill the 
gap in the periodic table between silicon and tin. 
See Atomic Theory. 

German Gcean. See North Sea. 

German Silver. This is a triple alloy of 
copper, nickel, and zinc, and is sometimes called 
nickel silver. The best quality of it consists of 
four parts copper, two parts nickel, and two parts 
zinc, hut this quality is the most difficult to work. 
For some purposes the proportion of copper is 
.slightly increased, and for articles which are to be 
cast instead of stamped or hammered about 2 per 
cent, of lead is added. To make a good mallealde 
alloy, the three metals of which It is composed 
should all he of the best quality. German silver 
has a tendency to crack in Annealing (q.v.), and is 
all the more liable to do this if its component 
metals are impure. Its crystalline stnicture is got 
lid of by hammering, rolling, and annealing. It is 
Iiarder and tougher than brass, and takes a fine 
polish. _ In colour it is sufliciently near silver to 
make it valuable for plating with that metal. 
This, together with its hardness in resisting wear, 
has caused a great demand for German silver for 
certain wares made in Birmingham and Sheffield. 

Spoons and forks of this alloy are made in im- 
mense numbers. Such articles as salvers, dish- 
covers, jugs, teapots, and tlie like are also largely 
made of it, but these objects, or at least some of 
them, are still nioie largely made of Britannia 
Metal (q.v.), a greatly inferior alloy, because much 
softei'. German silver has a coppeiy odour, and 
is readily attacked b 3 ’ acid liquids, such as vinegar, 
which coat it with verdigris. Spoons and forks 
made of this alloy should therefore either be plated 
with silver or carefully kejit clean. 

Of late years, through care in prejiaring a suit- 
able alloy,' large objects, such as the bodies of jugs 
and coffee-pots, can be formed of sheet Geniian 
silver by ‘ spinning ’ it on the lathe, instead of by 
stamping or by the slow process of hammering. 
Formerly it was only a soft alloy like Britannia 
metal that could be so treated. For some time 
past thei-e has been a tendency to substitute for 
electro 2 )Iate — i.e. German silver idated with real 
silver — white alloys having nickel for their basis. 
These, however, are but varieties of Germsm silver 
Imown under diflerent names, such as silveroid, 
argentoid, navoline, and nickeline. Some of them 
contain small qn.antities of tin, cadmium, and other 
metals, blonntings for .sbijvc.abins, b.ar-fittings, 
and also forks and spoons have been manufactured 
on a considerable scale from these new alloys. 

German Tintler. See Amadou. 

GcrinantOAVll, a former borough of Pennsyl- 
v.ania, included since 1851 in the liinits of Phila- 
deliihia. Here an attack by Washington on the 


Bntish camp, in the early moming of 4th October 
1777, was repulsed, the Americans losing 1000 men, 
the British 600. 

; GermanilS, St, was Bishop of Auxerre, and 
is said to have been invited over to Britain to 
combat Pelagianism in 429. Acting under his 
directions the Christian Britons won the bloodless 
‘ Alleluia Victory ’ over the Piets and Saxons. In 
1736 a column was erected on the siipjmsed site, 
Maes Gannon (Germanus’ field), in Flintshire. 
There are several churches in "iVales and Cornwall 
dedicated to St Germanus. 

Germany (from Lat. Germania) is the English 
name of the countiy which the natives call Deutsch- 
land, and the French L’Allemagne (see Ale- 
si anki). The word is sometimes used to denote 
the whole area of the European continent within 
which theGermanic race and language are dominant. 
In this bro.ad sense it includes, besides Germany 
proper, parts of Austria, Switzerland, find perhaps 
even of the Netherlands ; but in the present article 
the name is to be understood as denoting the exist- 
ing Germanic emiiire, of which Prussia is the head. 
Gemany occupies the central portions of Europe, 
and extends from 5° 52' to 22° 53' E. long., and from 
47° 16' to 55° 54' N. lat. It is bounded on the N. 
by the German Ocean, the Danish iieninsula, and 
the Baltic ; on the E. by Russia and Austria ; 
on the S. by Austria and Switzerland ; and 
on the W. by France, Belgium, and the Nether- 
lands. The poimlation in 1871 was 41,058,792 ; in 
1880, 45,234,061 ; in 1885, 46,855,704. Its area is 
211,168 .sq. m., or about TJcfli of that of all Europe 
— slightly larger than F ranee, but not twice _ as 
large as Great Britain and Ireland. The coast-line 
measures .about 950 miles. 

Germany is composed of a federation of twenty- 
five states, M'ith one common imperial province, 
the names of which, with their areas and popula- 
tions in 1885, are given in the following list. They 
are elsewhere treated of in special .articles, under 
their respective n.ames. 


Stitte*. 

Area in 
sq. 

Top. ill ISS". 

Kingdoms— 

3. Prussia 

156.073 

28,318,470 

2. Bavaria 

29,632 

5,420,199 

3. Saxony 

5,85G 

3,182,003 

1,905,185 

4. ■\YUrtemberg 

7,619 

Grand-duchies— ‘ 



5. Batlcn 

5,891 

1,001,255 

C. Hesse 

3,000 

950,611 

7. Mecklcnburg-Sclnverin 

6,197 

575,152 

8, Saxc-'Weiinar 

1,404 

1,144 

S13.946 

9. Mccklcnbnrg-Strelitz 

98,371 

10. Oldenburg 

2,503 

341,625 

1)UCIIIE.S — 



11. Brunswick 

1,441 

372,452 

12. ^xe-Meiningen 

9C4 

214,884 

13. Saxe-Altenburg 

517 

101,460 

14. Saxc-Coburg-Gotba 

7C5 

105,829 

15. Anlinlt 

917 

248,166 

Principalities — 



10. Sell warzburg-Somlersbausen . 

337 

73,600 

17. Schwarzburg-Rudolstndt .... 

307 

83,836 

18. Waldcck 

438 

56,575 

19. BeuRs-Greiz 

123 

55,904 

20. Rcuss-Sclilciz 

323 

110,503 

21. Scbaunibiirg-Lippe 

133 

37,204 

• 22. Lippe-DotnioUl 

475 

123,212 

Free-Towns— 



23. LUbcck 

lie 

67, 658 

24. Bremen 

100 

165,628 

25. Hamburg 

160 

518,620 

Reichsland— 



26. Alsace-Lorraine 

5,CG3 

1,504,355 


211,103 

40,855,704 


The.se seveinl sovereign st.ates v.aiy enormously 
in area and iuHuence. Thus, while Prus.sia alone 
exceeds the British Islands in area, Bavaria is 
almost as large as .Scotland, Wurtemberg is larger 
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than 'Wales, and Baden and Saxony are neither of 
them equal to Yorkshire. Waldeck is ahonfc 
equal to Bedford, and Eeuss-Greiz is smaller than 
Rutland, the smallest English county. The Duke 
of Sutlierland’s estates (1S3S sq. m.)are larger in 
area than all Mecldenhurg-Strelitz, or than all 
Brunswick, respectively tenth and ninth in size of 
the German states. 'The Duke of Buccleuch’s 
Scottish estates alone (676 sq. m.) e.xceed in area 
Saxe-Altenhurg or any of the eleven smaller states. 

In 1885 Berlin, the capital of the empire, had 
1,315,287 inhahitants; Hamburg, 305,690 ; Breslau, 
299,040 ; Munich, 261,981 ; Dresden, 246,086 ; 
Leipzig, 170,340. There were in all 21 towns with 
a popiuation of above 100,000 ; 116 between 20,000 
and 100,000; 683 between 5000 and 20,000; and 
1951 between 2000 and 5000. 

Besides the political divisions above mentioned, 
there are certain distinctive appellations applied to 
diderent parts of Germanjq which have been derived 
either from the names and settlements of the ancient 
Germanic tribes, or from the circles and other great 
subdivisions of the old empire. Thus, the name of 
‘ Swabia ’ is still applied in common parlance to the 
districts embracing the greater part of Wurteni- 
berg, southern Baden, south-western Bavaria, and 
Holienzollem ; ‘ Franconia,’ to the Main districts 
of Bamberg, Schweinfurt. and Wiirzburg ; ‘ the 
Palatinate,’ to Klienish Bavaria and the north of 
Baden ; ‘ the Rhineland,’ to portions of Baden, 
Rhenish I’russia, Bavaria, Hesse-Darmstadt, and 
Nassau ; ‘ Voigtland,’ to the high ground between 
Hof and Plaueu ; ‘ Tlmringia,’ to the districts lying 
between the Upper Saale and the Werra, as Saxe- 
Weimar, &c. ; ‘ Lusatia,’ to the eastern part of 
Saxony ; ‘ East Friesland,’ to the country between 
the Lower Wc.ser and Ems ; and ‘ Westphalia,’ to 
the district extending between Lower Saxony, the 
Netherlands, Thuringia, and Hesse, to the German 
Ocean. The four Saxon duchies and the four 
Schwarzbnrg and Reuss principalities are freqiientlj’ 
grouped together as the ‘ Thuringian States.^ 

Physical Character. — Germany presents two very 
distinct physical formations. ( 1 ) A range of hig1i 
tableland, occupying the centre and southern parts 
of the country, interspereed with numerous ranges 
and grouiis of mountains, the most important of 
which are the Harz and Teutoburgerwald, in the 
north ; the Taunus, Thiiringerwald, Erzgebirge, 
and Riesengebirge, in the middle; and the Black 
F’orest (Schwarzwald), Rauhe Alb, and Bavarian 
Alps in the south ; and containing an area, includ- 
ing Alsace and Lorraine, of 110,000 so. m. The 


Zugspitz it; the Noric Alps of Bavaria, the highest 
peak in Germany, is 9665 feet in height. (2) A vast 
sandy plain, which extends from the centre of the 
empire north to the German Ocean, and including 
Slc.swick-Holstein, contains an .area of about 98,000 
sq. ni. This great plain, stretching from the Rns- 
■sian frontier on the cast to the Netherlands on the 
west, is varied by two terrace-like elevations, Tlie 
one stretches from the Vistula into Mecklenburg, at 
no great di.stance from the coast of the Baltic, and 
has a mean elevation of 500 to 600 feet, rising in 
one point nc!ir Danzig to 1020 feet ; the other line 
of elevations begins in .Silc.sia and terminates in the 
moorlands of Liineburg in Hanover, its course 
being m.arkcd by several summits from 500 to 800 
feet m height. A large portion of the plain is 
occiqiicd by sandy tracts intersperscil with dci>osits 
of peat ; but other parts are modei’ately fertile, and 
admit of successful cultivation. 

The surface of Germany m.av be rog.arded as 
liclonging to three drainage basins. The D.anube 
(q.v ) from its .source in the Black Fore.st to the 
bonlers of Austria belongs to Germanv; and 


through its channel the watere of the meater p.-ivt 
of Bavaria are poured into the Blaclc ,Se.a. Its 
chief tributaries are the Iller, Lech, Isar, .and Inn 
on the right ; and the Altmiihl, Nab, and Regon 
on the left. By far the greater jiart of the surface, 
(about 185,000 sq. in.) lias a northeni slope, and 
belongs partlj' to the basin of the North Sea, partly 
to that of the Baltic. 'Tlie chief German stre.'iiii’s 
flowing into the North Sea are the Rhine (q.v.), 
with its tributaries the Neckar,Main, Lahn, Sieg,- 
AYnpper, Ruhr, and Lippe on the right, and the 111 
and Moselle on the left ; the Weser (q.v.), with its 
tributary the Alley; and the Elbe (q.v.), with its 
tributaries the Havel, Mulde, and Saale. Into tlie 
Baltic flow the Oder (q.v.), with its tributaries tlie 
Warthe, Neisse, and Bober; the Vistula (q.v.), or 
in German AVeichsel, with its tributaries the Narew, 
Drewenz, and Brahe ; the Meniel ; and the Picgcl. 

The natural and artificial waterways of Geiniany 
are extensive, especially in the northern jilaih. 
The most important of the numerous canals which 
connect the great river-systems_ of Germany .are 
Ludwig’s Canal (110 miles long) in Bavaria, which, 
by uniting the Danube and hlain, ojiens a com- 
munication between the Black Sea and the German 
Ocean; the Finow (40 miles) and Friedricli-lVil- 
helm’s ( 20 miles ) canals in Brandenburg ; the Plane 
Canal (20 miles), between the Elbe and the Havel; 
the Kiel and Eider Canal (21 miles), uniting the 
Baltic and German Ocean ; .and the canals between 
the Oder and Vistula, Rhine and Rhone ( 225 miles), 
.and Rhine, Marne, and Seine ( 165' miles). The 
North Sea .and Baltic Canal, from Brunsbiittel at 
the mouth of the Elbe to Kiel, begun in 1887 and 
to be finished in 1895, is intended chiefly for war- 
ships. Numerous lakes occur both in the table- 
land of soutliem Germany (B.avaria) and in the 
low lands of the northern districts, but few of them 
are of any great size. The so-called ' Halls ’ of the 
north coasts are extensive bays of the sea, but so 
curiously landlocked as to practic.alh’ form jinge 
salt-water lagoons or const-lakesi The chief are 
tlie Stettiner Half, the Frische Half at KBnigf- 
berg, and the Kurische Had' at hleniel. Gcr-' 
m.any abounds in swamjis and nnamli-laiuls, which 
are especially numerous in the low northern dis- 
! tricts. Its miner.al .springs occnr_ principally m 
j Nassau, Wirtomberg, Baden, B.avari.a, and Rhenish 
I Prussia. Many of these springs have retained their 
high reputatioii from the e.arliest ages. 

Geology. — 'I’he great jdain of North &ci'innnj| 
consists of strata of the same age as the Tertiary 
strata of the P.aris basin, covered with veiy recent 
sand and mud. Newer Tertiary beds occupy tlie 
liver-basin of the Rhine north from Mainz; they 
consist of fine light-coloured loam, and contain 
the bones of the mammoth, rhinoceros,' and other 
contemporaneous mammals. Erratics are scattcieu 
over the north of Germany. The whole district iii 
the centre of Germany, from the Danube 
w.ards to Hanover, consists of Secondary strai • 
The rocks of the Trias period are best kiiovvn i 
Germany', the typical roclcs of Buntcr bandstci i, 
Muschelkalk, .and Keuper being -developed licit 
so as to justify the name Trias. Jhe •''la-' 
highly' fo.s.siliferous, abounding es])ecinlly m 
shells, .and containing several genera of rciiiar - 
able laliyiinthodont sauriaus. .Tuiussic rn - 
occur in central Germany; at '^^onover t . 
consist of clays and marl, with beds of d 

and limestone, containing coal andii oiistoiicoi - 
v.alue that they have been exten.sivclv ''J'” " . ' 
Intnidcd igneous rocks have tilted the bcd.s o 
Cretaceous strata in some districts to a ■ 
vertic-al position, and have ■metainor]ihoscu 
into crystalline marbles and siliceous hamlstoi ■ 

Of the Palicozoic rocks, the Carbogifcroii-s . 
are .almost entirelv ab.sent from Germany. 
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coal obtained in tlie conntiy is from rocks of a later 
a"e. True coal-beds are found in Rhenish Prussia. 
The sedimentary rocks of the Harz Mountains are 
chiefly Devonian ; to the soutli-east, near Harz- 
gerode, they are Upper Silurian. Tliey are ' all 
greatly dislocated by granite and other intrusive 
rocks. The Harz Mountains are surrounded by a 
zone of Permian rocks. The stratified rocks of the 
Thuringerwald are also Devonian, resting on Lower 
Silurian strata, the lower portion of whidi is highly 
metamorpliosed into (piartzose schists ; the re- 
mainder consists of graywacke, slate, and sand- 
stone, with limestone and alum slates. There are 
numerous fucoid and annelid impressions in tlie 
older beds, and gi-aptolites, ortlioceratites, and 
trilobites in the newer. The basaltic rocks, 
trachytes, and other volcanic products are largely 
developed in the Eifel, Siebengebirge, 'SVesterwald, 
Vogels, Rhongebirge, and other mountain-sj'stems 
of central Germany. 

Climate. — -The climate of Germany presents less 
diversity than a first glance at the map might lead 
one to infer, for the greater heats of the more 
southern latitudes are considerably modified by the 
hilly character of the country in those parallels, 
while the cold of the northern plains is mitigated 
by their vicinity to tlie ocean. The average 
decrease in the mean temperature is, in going from 
south to north, about 1° F. for every 52 miles ; 
and in going from west to east, about 1° F. for 
every 72 miles. The line of perpetual snow 
varies from 7200 to 8000 feet above the level of 
the sea. The mean annual rainfall is 20 inches. 
The rainfall is heaviest on the coast and in the 
niountains ; least in Silesia, on the Danube at 
Sigmaringen, in Rhenish Bavaria, and at Wustrow 
in Mecklenburg. The rainfall in the Upper Harz 
reaches 66 inches. The ditterence between the 
greatest heat and the gi-eatest cold in Germany is 
about 130° F. January is the coldest and July the 
warmest month. The following table shows the 
mean annual records of the temperature at different 
points of the continent : 


Hamburg. . 


ual incau. 

Snininer. 

Wluter. 

47“ F. 

64“ F. 

30“ F, 

48 

67 

29 

48-5 

66 

31 

46-5 

C6 

.27 

48 

63 

33 

.43 

62 

24 


Kbnigsberg. . ; 43 02 24 

Prodmis. — The mineral products of Germany 
are very rich and varied, and their e.xploitation 
forms a most important industry. The chief min- 
ing and smelting districts are in Silesia, on tlie 
Lower Rhine, in the Upper Harz, and in Saxony. 
Silver is found in the Upper Harz and Saxony. 
Iron occurs in numerous mountain-ranges, especi- 
ally in Upper Silesia and in Rhenish Westphalia. 
Alsace and Lorraine contain a great part of per- 
haps the largest iron-deposit in Europe, which 
stretches into France and Luxembmg. The iron 
of the Thiiringerwald is fine, though not abundant. 
The chief coalfields are in Silesia, Westphalia 
(on the Ruhr), and Saxony — the fii-st containing 
the largest coalfield in Europe. Prussia yields 
nearly one-half of the zinc annually produced in the 
world. Lead is found in the Harz, in other parts 
of Prussia, and in Saxony. A little copper is mined 
at Mansfeid. Tin and tungsten are yielded by the 
Erzgebirge ; manganese at Wiesbaden ; quicksilver 
in Westphalia ; antimony in Thuringia. Salt is 
produced at Halle, Stassfiirt, and otlier parts of 
Prussia. Germany is rich in clays of all kinds, 
from the finest to the coarsest : the porcelain of 
Meissen, the pottery of Tlmringia, and the glass* 
of Silesia and Bavaria are celebrated. Building 
stone is well distributed ; marble, alabaster, slates, 
and lithographic stones also occur; and cobalt, 


arsenic, sulphur, saltpetre, alum, gypsum, bismuth, 
pumice-stone, Tripoli slate, kaolin, emery, ochre 
and vitriol are all among the exports of (iermany. 
The following table shows the production of the 
live year’s 1882-86, with the yearly average, and 
the produce and value for 1887, of the chief 
minerals of Germany (including the duchy of 
Luxemburg) : 


18S2-1886. 

tons. 

Anthracite 281,072,500 

Lignite 73,620,300 

Salt. 7,051,700 

Iron ore 43,669,300 

Zinc ore 3,390,300 


Lead ore 

Copper ore 

Gold and silver ore 
Vitriol, &c. ...... 

Other minerals . . 


826,700 

2,800,100 

119,300 

748,400 

869,000 


Yearly 

Average. 

tons. 

66,334,500 

14,724,060 

1,410,340 

8,733,860 

678,060 

165,340 

578,020 

23,860 

140,680 

73,800 


Produce in 
JbST, 
tons. 

60,334,000 

16,898,600 

1,485,600 

9,361,100 

900.700 

167.600 

607.600 
26,700 

101.700 
110,500 


115,663,850 

2,010,050 

735,400 

1,700,250 

601,100 

796,160 

727,600 

208,900 

38,800 

363,200 


Total 414,357,600 82,871,520 88,S73,OO0£122,44O,3CO 

The vegetable products comprise a very large 
proportion of the European flora. All the ordinary 
cereals are extensively cultivated in the north, but 
in 1888 the value of the wheat, barley, oats, and 
i-j'e imported exceeded the value of that exported 
by £2,261,700. The export of potatoes exceeded 
the import by £423,400. Hemp and fla.x, madder, 
woad, and saffron grow well in the central districts, 
where the vine, the cultivation of which extends in 
suitable localities as far noi tli as 51°, is brought to 
great perfection. The best wine-prodiicing districts 
are the valleys of the Danube, Rhine, Main, 
Neckar, and Moselle, which are, moreover, generally 
noted for the excellence of their fruits and vege- 
tables. The best tobacco is grown on the Upper 
Rhine, on tlie Neckar, and in Alsace, but inferior 
qualities are largely produced elsewhere. The 
hops of Bavaria have a high reputation, and the 
chicory grown in that country, and in the distiict 
between the Elbe and AVeser, is used all over Europe 
as a substitute for coffee. Magdeburg is the centre 
of a large beetroot-growing industj-j*. According 
to the survey of 1883, coiTccted for 1887, 48 ’7 per 
cent. (65,779,920 acres) of tlie entire area of the 
empire was given up to arable land, garden-land, 
and vineyards. Anlialt bad tlie liighest proportion 
of such land ; and, excluding the domains of the 
free towns, Oldenburg liad the lowest. About 20’3 
percent. (27,361,428 acres) was occupied by heath, 
meadow, and pasture, Oldenburg containing the 
greatest iiroportion, and Saxe-Coburg-Gotlia the 
lowest. Tlie cliief crops in 1887 were meadow- 
bay, 14,778,650 acres ; rye, 14,605,700 acres ; oats, 
9,525,010 acres; potatoes, 7,295,368 acres; wJieat, 
4,799,200 acres ; barley, 4,327,800 acres ; and 
spelt, 926,790 acres. In 1887-88 tobacco occupied 
53,665 acres; in 1881-82, 68,120 acres. Vines 
covered 300,525 acres in 1887-88, and yielded 
52,624,924 gallons of wine. The most extensive 
forests are found in central Germany, wliiie the 
deficiency of wood in the north-west parts of the 
gi-eat plain is in some degree met by the abund- 
ance of turf. Germany in 1883 had 34,770,995 
acres (25’7 per cent, of its area) in woods and 
fore.st. Schwarzburg-Rudolstadt had the highest 
proportion of area devoted to forest ; and, excluding 
the free-towns, Oldenburg had the lowest. The 
largest forests are of firs and red pines (as in 
the Black Forest, Upper Harz, Thiiringenvald, and 
Riesengebirge), beecli (Lower Harz and Baltic 
coast), pines (east of Elbe, Bavaria, Franconia, and 
on tlie Rhine), and oaks (Lower Rliine, AA'est- 
plialia, Odenwakl, and Upper Silesia). 

Germany has long been noted for the good breed 
of liorses.raised in tlie nortli ; Saxony, Silesia, and 
Brandenburg liave an equal reputation for their 
sheep and the fine quality of the wool wbicb tliey 
3 ’iela ; and tlie rich alluvial flats of Mecklenburg 
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and Hanover are celebrated for their cattle. The 
forests of northern and central Gerinanj’ abound 
in small "arae of various kinds ; and a few still 
shelter wzld boars. Tlie Bavarian Alps afford 
siielter to the lar;;er animals, as the chamois, the 
red deer and wld goat, the fox and marten. 
Wolves are still found in Bavaria, the eastern 
provinces of Pnissia, and in Lorraine. The bear is 
now extinct, and the beaver nearly so. In all the 
plains in the north storks, wild geese, and duclcs 
are abundant. Among the fishes of Germany the 
most generally distributed are carp, salnaon, trout, 
and eels ; the rivers contain also crayfish, pearl- 
bearing mxissels, and leeches. The oyster, hening, 
and cod lisheries constitute important branches of 
industry on the German shores of tlie Baltic and 
i^orth Sea. Geniiany stands next to Great Britain 
in regard to the care and success with which its 
agricultural, mining, and other natural capabilities 
have been cultivated. All the German states, 
and especially Pnissia, Saxony, and Bavaria, 
encourage agriculture, and have endeavoured, by 
the establishment of agidcultural colleges and 
exhibitions, to diffuse among the people a know'- 
ledge of recent scientific appliances. Forestiy 
receives almost as much attention in Germany as 
agriculture ; and, like the latter, is elevated to the 
rank of a science. The larger woods and forests in 
most of the statc.s belong to the government, and are 
under the care of special boards of management, 
which exercise the right of supervision and_ con- 
trol over all forest lauds, whether public or private. 

Manufactures . — The oldest and most important 
of the German industrial arts are the manufactures 
of linen and woollen goods. The chief localities for 
the cultivation and preparation of flax, and the 
weaving of linen fabrics, are the mountain-valleys 
of Silesia, Lusatia, Westphalia, and Saxonyffor 
thread-laces) while cotton fabrics are principally 
made in Kheiiish Prussia and Saxony. The same 
districts, together with Pomerania, Bavaria, Alsace, 
Wurteniberg, and_ Baden, manufacture the choicest 
woollen fabrics, including damasks and carpets. 
The silk industry has its central point in Rhenish 
Prussia, with a special development in the district 
of Dusseldorf. Germany rivals France more keenly 
in the production of satins than in that of heavier 
all-silk goods. J ute-spinning is earned on in Bruns- 
wick, at Meissen, and at Bonn ; thread is manu- 
factured in Saxony, Silesia, and the Rhine pro- 
vinces ; and hosiery is most largely produced in 
Saxony and Thuringia. The making of toys and 
wooden clocks, and wood-carving, which may 
be regarded as almost a speciality of German 
industry, flourish in the hilly districts of Saxonv, 
Bavaria, and the Black Forest. Paper is made 
chiefly in the districts of Aix-la-Cliapelle, Arnsberg, 
and Liegnitz, and in Saxony. Tanning, especially 
in the south-west, is an ancient German industry'. 
The best iron and steel manufactures belong to 
Silesia, Hanover, and Saxony; in 1SS7, 4,021,000 
tons of iron, representing a value of £8,322,150, 
were handled in the foundries of Germany. Silesia 
probably possesses the finest glass-mannfaetorics, 
but those of Bavaria are also important; while 
Saxony and Prussia stand pre-eminent for the 
excellence of their china and earthenware. Augs- 
Rureniherg disjnitc with Munich and 
I>erliii the title to prc-cmiuencc in silver, gold, and 
jewelry' work, and in the manufacture of philo- 
sophical and mnsirtil instrument-s ; while Leipzig 
and Munich claim the first rank for typefounding, 
printing, and lithography. The trading cities of 
noruiem Germany nearly' monoiiolise the entire 
business connected with the preparafion of tobacco, 
snufT, ivc., the distillation of sjiirits from the 
potato and other roots, and the manufacture of 
beet-root sugar ; while vinegar and oils are pre- 


pared almost exclusively' in central and soulheni. 
Germany'. In 1S85-S6, 918,948,000 gallons of beer 
were breiyed in the Gennaii empire, the chief pro- 
ducing states being Pnissia (477,138,200 gals.) and 
Bavaria (278,645,400 gals.). The annual coiisnnip- 
tiou per head of the population is 19'3 gallons. 
According to the industrial census of 1882, tlic 
number of persons in Germany engaged in manu- 
factures ancl commerce was 7,966,783. The follow- 
ing figures, showing the distribution of that total, 
afuird a view of tlie comparative importance of 
the various industries : Clothing, Avasliing, de., 

l, 334,007; building and related industrie.s, 940,583; 

retail trading, 853,827 ; textile industries, 850,859; 
metal-Avorking, carriage and ship buildiitg, dc., 
813,906,- jireparation of food and food-materi.ils, 
663,226; mining (including _ founding and salt- 
Avinning), 552,020 ; Avorkers in Avood and Avicker, 
521,660; postal service, transport, &c., 437,040; 
lodging and refreshment, 279,451 ; industries in 
stone, earth, clay, 221,006 ; paper and leather 
AA'orkiiig, 220,039 ; "chemicals and lighting materials, 
88,397; printing, &c., 69,643; art industries, 
23,893; miscellaneous, 91,226. Besides these, 
8,005,350 AA'ere engaged in agriculture, 91,630 in 
forestry and hunting, 55,108 in liorticiiltiire, and 
24,348'in fisliing. _ ; 

Commerce and Shipping. — The multiplicity of 
small states into Avhicli the German land Ai-as long 
broken up ojjposed great obstacles to the develop- 
ment of commerce ; but the difficulty Avas to some 
extent obviated by' the establishment of tlie Zoll- 
vercin (q.v.), or Customs and Trade Confederation, 
and partly also by' the ahsorjitiou of several of the 
smaller states W Prussia. In 1871 a Zolltmd 
Hanclcls-Gcbiet ((jiistoras and Trade Territory) was 
formed in Germany', including Luxemburg ( 1010 Sij, 

m. ; 213,283 inhabitants in 1885) and tlie Austnan 
district of Jungliolz (212 inliabitants), hut exchid- 
iiig Hamburg, Bremen, and parts of Oldenburg^ 
Prussia, and Baden (togetlier 140 sq. m. ; 754, iOj 
inhabitants). On October 15, 1888; however, all 
these districts entered the union, Avith . the excep- 
tion of the Baden territory (4054 inhahitiuits), and 
part of the old free-port of Hamburg (lii2 inliab- 
itants). The old Zollverein parliament is repre- 
sented by' the Reichstag, and the Zollverein council 
by' the liundesrath, Avhicii appoints tluee peniiaii- 
cnt committees — for finance, for excise aiid cus- 
toms, and for trade. The revenues of the iiiiioii aic 
derii'ed from customs duties upon imports, and 
from excise duties on tobacco, salt, heotvoot-sugar, 
brandy, malt, &c., and arc divided among tuo 
difierent states according to the populations. 

The following table snows the e.xports of nowc 
produce and the imports for home consiimunon in 
1888, for the customs union as constituted heioie 
October of that year: 


1 Onicml Close. 

ExiKirtB. 

ItBrxirt*. 


£4.725,800 

£7,783, '-W 

2,12:>,S00 

4,061,100 

3,560,H<> 

S7,6(>l,3.'0 

10,703,260 

12.142.250 
2,562,<’60 

15,857,600 

S 63I.KO 

711,6® 

8,50*1,050 

61.271.250 
1,420,1» 

26,6(0 

2.472,601 


1,S0S,(XW 




6.754,950 

5. Food-stnirs 

6. Tallow, oils, &c 

7. CliciJiicals and drug.^. .. 

8. Stone, clay, and 

0. Metals and metal goods 

10. Wood and ^vicker^York.. 

11. Paper 

12. Lvutlier and hides 

13. Textiles and felt 

|1 

19,509,450 

1,030,000 

11,803,460 

6,570,450 

24,S.'i4,9,'iO 

5,060,400 

4,7S1,.5.')0 

11,840,100 

63,701,950 

1,262,300 

16, Carriages, furniture, &c... ... 

16, Macliinerj’ and instnuncuts.. 

17. Hard ware, toys, 

J42..764) 

0,007,100 

4,2(15,460 

3,019,500 

19. Miscellaneous 

33,00) 

" ...^ 

Total 

£107.730,100 |£i;i,T03A’'' * 
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Tliese totals, which include the returns of gold 
and silver, show a considerable increase on the 
annual average for the five preceding years ( 1883- 
87), whieh was for exports, £157,612,750; for 
imports,' £156,994,450. , Taking into account the 
general commerce also, the total value of imports 
in 1888 was £257,690,300 ; of e.xports, £247,739,400. 
Great Britain, Russia, Austria, Belgium, the 
Netherlands, and France contributed more of the 
German imports than anj’^ other countries ; Great 
Britain, Austria, the Netherlands, and France took 
more of the exports. German foreign trade has 
expanded since 1871) as is shown by the fact that, 
whereas the exports from Germany to Great Britain 
had in 1871 a value of £19,263,319, in 1887 the 
value was £24,563,536. 

The German mercantile fleet is the fourth in the 
world, being excelled only by those of Great 
Britain, the United States, and France. - In 1889 
it consisted of 2885 sailing-ships, of 731,315 tons 
burden, and 750 steamers, of 502,579 tons ; making 
a total of 3635 vessels, of 1,233,894 tons, with 
36,258 sailors. In 1871 there were 4519 vessels, of 
982,355 tons. The leading ports are Hamburg, 
Bremerhaven ( for Bremen ), Stettin, Danzig, Kim, 
Liibeck, and Konigsherg. In 1887 there entered 
German ports 50,124 ships (9,840,927 tons) with 
lading, and 9768 ( 892,257 tons) emjrty or in ballast ; 
and in the same year there cleared 45,076 ships 
(7,966,526 tons) with lading, and 14,769 ( 2,803,243 
tons) empty or in ballast. Of the shipping 
entering 3,052,450 tons were British, and 699,000 
tons Danish ; 5,591,000 tons were German. Besides 
this maritime shipjping trade, Germany carries on 
a very active commerce between its own internal 
ports, by means of 20,390 vessels (1153 steamers), 
plying on the numerous navigable rivers and 
canals. 

In her copimercial policy Germany has of late 
years committed herself more and more to protec- 
tion ; and by a law of July 1879 a protective 
policy was substituted for the previous free-trading 
principles of the empire. The chaos of coinages 
in use before the establishment of the empire has 
been rectified by the substitution (1873) or a uni- 
form imperial system, the standard being gold (see 
Bl JIETALLISJI ). The silver mark, superseding 
guldens and tlialers, is almost e.xactly equal to a 
shilling in value. Since 1872 the metrical system 
of weights and measures has been in use. 

Bailiuays, <t'C. — The first railway in Germany 
was the Ludwigsbalin between Nuremberg and 
FUrth, completed in 1835 ; but the first of any 
length was built between Leipzig and Dresden in 
1837-39. In 1887-88 the railways in Germany had 
a total length of 24,706 English miles. Of that total 
21,268 miles were state lines, 263 miles were private 
lines under state management, and 3175 miles 
were private lines under private management. 

The postal and telegraphic sj'stems of all the 
German states, except Bavaria and Wurteniberg, 
are now under a central imperial administration ; 
and since 1872, in accordance with treaties con- 
cluded between Austria and Prussia, a German- 
Austrian postal union has been established. The 
postal system includes the expedition of passengere 
and goods by tlie post-carriages of the several 
departments. In 1887 there were 19,476 post-offices 
in the empire, and 14,990 telegraph-offices. The 
total length of telegraph lines at the end of 1887 
was 55,748 miles, with 198,214 miles of wire. This 
double department employed 101,208 hands. In 
1887-88 its income was £10,672,322, and its ex- 
penditure £9,157,247. 

Population, etc. — Four-fifths of the population 
of this country' are of the race called in English 
Germans, in French Allemands, but by the people 
themselves Deutsche. The term Dentscli, in 


Gothic thixidisk, in Old High Ger. rfrifri'sc ( Latinised 
into theotisens), is derived from tlie Gothic substan- 
tive tJihida, ‘ people,’ and therefore meant originally 
the popular language ; or, in the mouth of the 
learned, the vulgar tongue. In the 12th and 13th 
centuries it became the accepted designation botli 
of this widespread tongue and of the race that 
speak it. 

The German-speaking inhabitants of the empire 
number upwards of 43,000,000 ; but a considerable 
proportion of these are not of the Germanic stock. 
Among the peoples retaining their own language 
(about 3J millions) are Poles (exclusively in eastern 
and north-eastern Prussia), 2,450,000; Wends 
(in Silesia, Brandenburg, and Saxony'), 140,000; 
Czechs (in Silesia), 50,000 ; Lithuanians (in eastern 
Prussia), 150,000; Danes (in Sleswick), 140,000; 
French (in Rhenish Prussia, Alsace, and Lorraine) 
and Walloons (about Aix-la-Chapelle in Rhenish 
Prussia), 280,000. The Germans are divided into 
High and Low Germans ; the language of the 
former is the cultivated language of all the German 
states ; that of the latter, known as Platt-Dcutsch, 
is spoken in the north and north-west. As to the 
colour of the hair. Professor Virchow caused obser- 
vations to be made on the hair of 1,758,827 school 
children, four-fifths of the total number. The 
result sliowed that 31 '80 per eent. belonged to 
the blonde ty'pe ; 14 '05 to tlie brunette type; and 
54'15 to the intermediate ta’pe. The blondes were 
most numerous in North (Germany', the brunettes 
in South Ger)nany'. 

It is computed that there are 23,000,000 Germans 
beyond the boundary of the empire, of whom 9J 
millions are in Austria, 7 in the United States, 2 
in Switzerland, 400,000 in Poland (besides 800,000 
German Jews). 'There are also many in the 
Volga country, in middle and south Russia, 
Roumania, and Turkey'. 

The average density of the population of Ger- 
many' is about 222 per sq. m. _ The most densely 
populated country of the empire is Saxony', with 
513 per sq. m. ; the most sparsely' populated is 
Mecklenburg-Strelitz, with 87 per sq. m. The con- 
centration of the population in large towns is not 
so common in Germany' as in some other countries. 
Although in 1885 there were 137 towns with 20,000 
inhabitants and upwards, only' one of these leached 
a million, three otliers 250,000 (see p. 172), and 
seventeen others 100,000 ; twenty'-three had be- 
tween 50,000 and 100,000. 

Emigration . — During the last fifty years emi- 
gration from Germany has assumed very' large 
proportions ; but since 1881, when the highest total 
(220,798) was reached, the annual number of 
emigrants has greatly' decreased. Between 1830 
and 1887 it is calculated that about 4,200,000 emi- 
grants left the country, five-sevenths of whom were 
bound for the United States of North America. 
The others went, in varying proportions, to South 
America, Australia, Canada, Africa, and Asia. 
In 1851-60 about 1,130,000 emigrants left Germany ; 
in 1860-71, 970,000 ; in 1871-80, 595,150 ; and in 
1881-88, 1,143,570. In 1886 the number was 
83,218; in 1887, 103,055; and in 1888, 98,515, 
besides about 4000 sailing from French ports. By 
far the largest proi)ortion of emigrants come from 
the northern parts of the empire: in 1888 the 
provinces of Posen and West Prussia each con- 
tributed over 12,000 to the Prussian total of 63,000. 
Bavaria sent 12,200 ; Wiirtemberg, 6500 ; Saxony, 
2300. To balance this efflux of native blood, there 
were, in 1885, 372,792 foreigners in the Germaii 
empire, of wliom about 120,000 were Austrians. 
There were 11,155 British subjects in Germany in 
1880. 

Colonics . — The steady' stream of emigration 
from Germany' renders it natural that Germany 
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wi.-li to retain as many ns' j'ossible ot her 
oinigratiiijr cliiWren nnder lier own ling; lienco 
of late there lias' been innch zeal in Germany for 
the extension of German tcrritoiy abroad, and 
botwccnllSSt and 1SS9 the following regions have 
lieconic', German possessions or come under Ger- 
man protection : 
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Editmiion . — Education is more genoraliy diffused 
in Germany than in any other country of Europe, 
and is cultivated with an earnest and systematic 
devotion not mot with to an equal extent among 
otlier nations, lle.side.s tlie Academy at Miinster 
(founded 17S0; 470 students) and the small Lyceum 
at Lraunsberg (1008), which have only tlic two 
facultie.s of I'hilosopliy and Catholic Theology, 
there are 20 universities: Heidelberg (1380), 
■Wiirzlmrg (1402), Leipzig (1409), llostock (1419), 
GroifKwald (1400), Freiburg (Ho"), Munich (1472), 
Tubingen (1477), Marburg (1527), Kiinigsberg 
(1544), Jena (1557), Giessen (1007), Kiel (1005), 
Gottingen (1734), Erl.angen (1743), llerlin (1809), 
llrc.slau (1811), Halle (1817), Iloim (1818), Str.as- 
burg (1872). Tlie.se institutions embrace the four 
faculties of TIicoIoot, Law, Medicine, and Piiilo- 
.soidiy ; in ISSOthcyiiad 2200 professors and teachei's, 
and in I8SS-89 (winter .session) 28,550 students, 
llerlin (.5790 .stiidcnt.s), Leipzig (.3430), and Munich 
(3002) aif tlie large.st universities ; Jena (403) and 
llo.stoek (.340) tlie .sniallo.st. Of the univeisities, 14 
arc Protestant — i.e. in the dejiartment of tlieologj' 
they teaeli only IVote.stant tlieology ; three are 
Itoman Catholic — viz, Freihurg, Munich, .and AViirz- 
hnrg; three— viz. lloiiii, llrcsTau, and Tiihiiigen— 
are mixed, Protc.slantlsm prevailing in the first 
two, ami Itoman Catholicisiii in the la.st. There 
arc also 10 jHilytcchiiic institutions; 787 gvmnasia, 
realschnlen, iVc. ; iiumcrons special scliools of 
technology, .agriculture, forestry, mining, com- 
merce, military science, &c. ; several seminaries 
for tc.aciicrs, .and for the ministers of diflerent reli- 
gioiift ilcnoniinations ; and ne.arlv 00,000 cleincnlury 
schools. The attendance of children at school, for 
at le.ast four or five years, is made compulsory in 
nearly .all the German st.atc.s, and hence the pro- 
liortioii of )ioi>oris who c.aiinot read and write is 
exceedingly .sm.all. Among tlie milit.ary recruits 
of 18S7-8S only 0'71 percent, were unable cither to 
read or write. In E.ast Prussia tlie iiercciif.agc was 
t'lO — the highest in the eiu]iire. In all the other 
States, except Meeklenburg-Schwerin (1'27), the 
miiiiber of illiterate reemits was le.ss than 1 jicr 
cent, ticveni! of the sni.aller slates had no reemits 
un.ahifi to read and u rite. 

Public libraries, museums, botaiiic.al gardens, art- 
Coileetioiis, jiielnte.galleries, scbools, of music and 
design, ami aeadetiiie.s of arts and sciences are 
to t>e met with in most of the e.aidt.als. and in 
m.any of the eotiiitry towns, upwards of "(H) of 
v.'hieh po-.-f-s one or more pernianeiitly cstablLsIie*! 


theatres. In no countiy is the hook and publishing 
trade more univers.ally patronised than in Germany, 
wliere the chief centres arc Leipzig and Stuttgart. 
The press annually sends forth from 8000 to U),0tK) 
works, while alioul 3000 papers and journals are 
circulated throughout the empire. Of the current 
ncw.spapers a comparatively small number only 
exert any marked intlucnce, but many of tli'e 
German scientific and litei-nn' periodicals enjoy a 
world- wide reinitation (see BOOK-Tit.tni;, Vol.'ll, 
p.age 315). The censoi-ship of the press wa-s 
abolished by a decree of tlie diet of ISIS, and 
freedom of the press, under- certain rc.stnctions 
which were promulgated in 1854, lia.s been intro- 
duced. 

Bcliffion . — In regard to religion, it may be staled 
gencr.ally that Protestantism (iredomin.atcs in the 
north and middle, and Homan Catliolicism in. the 
south, c.a.st, and west, although very few .states 
exhibit exclusively cither fonu of faith. The Pro- 
testants belong cliicily either to the Lutheran con- 
fession, which prevails in Saxony, Thuringia, 
H.anover, and Bavaria e.ast of tlie'Bliine, or to' 
the Reformed or Calvinistic Clmrcli, which pre- 
v.ails in Hesse, Anhalt, and the Palatinate. A 
union between fiiesc two churches lias taken place 
in Pnissia. Tiiere are six Koman Calliolic arch- 
bishoprics and eighteen Koman Catholic bishoprics 
in Germ.any. 

The following is the proportion of the dillorent 
denominations, according to the cen.sns of 1885 : 
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Judicial Si/sfcm. — In tcrajj of t;Vie .Judicature 
Acts of lS77'and 1878, a uniforni-.sys cm of law- 
courts was adopted hy the diHereni st;u<..s in 1879. 
The npjiointmont of tlie judgc-s jind, tl;o arrange- 
ment of the courts are left in the liamls of the in- 
dividual federal states, except in the c,a.so of the 
Ucichsgcricht. The AmsUycricUt, with one judge, 
is conipctoiit for civil cases not involviiig niorc th.an 
£15 value, and for various minor offences. More 
imjiort.ant criminal cases are tried hy the Schiffeu- 
gcricht, in which two Sc/diff'en (asscss’oi-s), chosen hy 
rotation from among the nualiticd private citizens, 
sit with the judge. It (teals with crime.s whose 
punisliinoiit Is not more than tiirci.' months’ im- 
prisonment or a fine of £30, and with theft, Iratnl, 
("VC., in which the damage is not more than 2,5s. 
Above these ’ .* / ’ " livided info civil 

and criiiiiiial ■ .'. ), and consisting 

of a jire.shlent, director (wiio (ne.side over tlie 
chambers), and ordinary ' members. In connec- 
tion witli tlie Lnndgerielit, jury .courts {fichinir- 
ffcricJilc) arc periodic.ally _ held to try the more 
serious ca.se.s. The.se consist of three judges and 
twelve jurymen. A coiieurrcnt jiiri'-dielioji with 
the Landgericlit in conimeivial mattei> Is pos. 
sc<-scd hv' the chanihers for cominercial case-, 
{Jlandfhsachcii), in whieli a judge sil.s as I'lcsi- 
dent along with two arhitois {llttitdchrirliUr) 
aiipointed for three ye.ars fioiii atiiong the ejimlilicd 
citizens. A revi-ing jurisdiction over the courts 
below is jio—'ossed by the Olirrl/ind'^ffcricht , ivhich 
is dividc(l into civil and criminal iciiiiUs, e.aeli of 
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which must contain four councillore and a presi- 
dent. The supreme court of appeal for the whole 
empire is the Bcichsgcricht at Leipzig, to which 
appeals lie even from the jury-trials. It possesses 
an original jurisdiction in the case of treason 
against the empire. It also is divided into civil 
and criminal senates, with a general president, 
senate-presidents, and councillore, appointed by 
the emperor on the recommendation of the Bundes- 
rath. Seven members are required to be present 
in order to giv'e' a valid decision in any of the 
senates ; and in the plenum, one-third of the 
members must he present. 

Tlie penal and commercial codes are nmv uni- 
form throughout Germany ; hut the Code Civil is 
still administered in Alsace-Lorraine and Khenish 
Prussia, the Prussian land laws in the greater 

g ait of Prussia, and German common law in 
axony, parts of Pms.sia, Bavarifi, &c. 

Army. — By the constitution of April 16, 1871, 
the Prussian military system was extended to 
the whole empire ; though certain alterations in 
the Landwehr service wei’e introduced by the 
Military Organisation Bill of 1888. Every German 
who is lochrfaliig — i.e. capable of bearing arms 
— must be in the standing army for seven years 
(generall 5 ' his twenty-first to his twenty-eighth 
year). Three years must be spent in active 
service (hei den Fuhnen), and the remainder in 
the army of reserve. He then spends five years 
in the first class of the Landwehr (q.v.), after 
which he belongs to the second class till his 
thirty-ninth year. Besides this, every German, 
from seventeen to twenty-one, and from thirty-nine 
to forty-five, is a member of the LandsUtmi, a 
force only to be called out in the last necessity. 
Those who pass certain examinations reouire to 
serve only one year with the colours. They are 
known as einjdhrigc Freiwilligc. Article 6,3 of the 
constitution enacts that the whole land forces of 
the empire .shall form a united army under the 
command of the emperor in war and peace. The 
sovereigns of the principal states have the right to 
select tiie lower grades of officers, but even their 
selections require to obtain the approval of the 
emperor, whose authority is paramount — article 
64 expressly declaring that all German troops are 
bound to obey unconditionally the orders of the 
emperor. The imperial army is divided into 18 
aiTiij’- corps, and in 1889, on its peace footing, con-’ 
sisted of 19,457 oflicers, 472,498 rank and file, 
88,283 hoi-ses, and about 1500 guns. The granrl 
total of 491,955 men comprises 166 regiments of 
infantry, 327,930 men; 21 battalions of jiiger, or 
villenren, 12,219 men ; 93 regiments of cavalry 
67,370 men ; 52 regiments of artillery, 61,600 
men ; 21 battalions of engineers, 12,906 men ; 
18 battalions of military train, 6372 men ; and 
. 3558 other officers and men. On its w.ar footing, 
the total is about 2,267,000 men, besides the Land- 
sturm. The estimated cost of the army for 1889-90 
was £19,531,755 (ordinary), and £3,214,100 (extra- 
ordinary ). 

' Navy. — The formation of a German navy, due 
to the initiative of Pinissia, dates from 1848, 
and of late years rapid progress has been made. 
In 1889 tire imperial fleet consisted of 77 vessels, 
with a total tonnage of 186,196 torrs. Of these, 
12 were sea-going ironclads, 14 armour-clad 
boats, IS frigates and corvettes, 3 gunboats, 7 
avisos or despatch-boats, 4 irnarmorrred cruisers, 
10 training-ships and boats, arrd 9 othere. Tltis 
fleet was manned by 15,246 searrren arrd boys, 
and officered by 10 adtrrirals and 688 other officers, 
besides 90 sttigeoni;. The seafaring popuhation of 
Gertrrany are liable to service in the navy instead 
of in the army. Tlrey are estirrrated at 80,000, of 
whom 48,000 are serving in the merchant navy at 
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home, and about 6000 in foreign navies. After 
three year-s’ active service, four year-s are spent in 
the naval reserve and five more in the first class of 
the Secivchr, which corresponds to the Landwehr 
of the land foi-ces. Seamen who have not served 
in the navy belong from seventeen to thirty- 
one years of age to the second class of the See- 
wehr. , The empire lias two ports of war : Kiel 
(q.v.), and Willielmshaven (q.v.) in the Bay of 
J.ahde on the North Sea ; and there is a naval 
dockjmrd at Danzig. The estimated cost of the 
navy for 1889-90 was £2,211,715 (ordinaiy), and 
£343,580 ( extraoi'dinaiy ). 

Itcvemie. — The revenue of the German empire is 
derived ( 1 ) from the customs dues on tobacco, salt, 
and beet-root sugai', which are entirely made over to 
it by all the states ; from those on brandy and 
malt, which are also assigned by most of the states ; 
from taxes on playing-cards and stamps, from posts, 
telegraphs, and railways, the imperial bank, and 
various miscellaneous sources; (2) from extra- 
ordinaiy sources — as votes for public buildings and 
loans ; and ( 3 ) from the proportional contributions 
(Matriknlar-hcitrdgc) of the various states. The 
chief items of expenditure are the maintenance of 
the Reichstag and various government offices, the 
army and navy, posts and telegraphs, railways, 
justice, pensions, and other miscellaneous claims. 
The average income for the five years 1881-82 to 
1885-86 was £30,121,470, and the average expendi- 
ture £30,564,200. The budget estimates for the 
four years 1886-87 to 1889-90 are : income, 
£33,594,915, £47,463,165, £61,296,305, and 

£48,402,695; expenditure, £34,676,600, £43,846,735, 
£60,188,440, and £47,207,870. The national debt 
on March 31, 1888, was £42,561,485 ; in 1874 it was 
£2.35,080. Of the former total £36,000,900 repre- 
sented the funded debt, bearing interest chiefly at 
4 per cent. By November 1888 this sura had risen 
to £40,746,700, and it was estimated that an addi- 
tional loan of £16,471,787 would be required to 
meet the additional militaiy expenditure autho- 
rised by the law of March 27, 1889. 

Social Organisation. — All the states of the 
empire recognise four distinct orders — viz. the 
nobility, clergy, burghers, and peas.antiy, and all 
distinguish thiee distinct grades of nobilit 5 '. The 
highest of these includes tlie members of reigning 
houses, and the descendants of families who 
belonged at the time of the old empire to the 
sovereign nobility of the state, and were rcichs- 
vnmittelbar, or directly connected with the empire, 
as holding their domains directly under the 
emperor, but whose houses have subsequently 
been mediatised, or deprived of sovereign power 
in accordance with special treaties between the 
state and the princes. There are at present fifty 
princely and fiftj'^-one grdjliche (countly) media- 
tised families, who, in accordance with the act of 
the diet of 1806, have equality of rank with reign- 
ing houses, and enjoy many of the special privi- 
leges which were accorded to the high nohles of 
the empire. The second grade of nobility is com- 
posed of counts and barons not belonging to I'eign- 
mg or mediatised houses, whilst the third and 
lowest grade includes the knights and liereditarj' 
patrimonial proprietors of Germany. 

Before we proceed to consider the political 
organisation of the new German empire, we shall 
briefly describe— ( 1 ) the principal features of the 
constitution of the old Germanic empire, which 
was overthrown by the first Napoleon in 1806 ; 
and (2) that Bund or federal government which 
lasted from 1815 to 1866, when Austria w.as ex- 
cluded from the Confederation, and the hegemony 
of Germ.any was transfeived to Prussia. 

The Old Germanic Empire. — The skates of this 
empire comprised three chambei-s or colleges : ( 1 ) 
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Tlie Elcetoml Collo"o, which consisted of the archi- 
episco]),-!! electors of Mninz, Treves, nnJ Cologne, 
and the Bccnlar electors, of whom there were origin- 
ally only four, hut whose numher wns suhsequently 
increase^! to five, and who at the dissolution of the 
emtiire were represented hy the sovereigns of 
Bohemia, Bavaria, Saxony, Brandcnlmrg, and 
Bninswick-Liinehiirg or Hanover (sec Electoks). 
(2) The College of the Princes of the Empire, who 
had each a vote in the diet, and were divided into 
siiiritnal and temporal princes. (3) The Free 
Imperial Cities, which formed a college at the diet, 
divnled into two henches, the Bhenish with four- 
teen citie.s, and the Swahian with thirty-seven ; 
cacli of these had a vote. The.se colleges', each of 
which voted separately, fonned the diet of the 
empire. When their respective decisions agreed, 
the matter under discussion was suhmitted to the 
cmiicror, who could refuse his ratilic.ation of the 
decisions of the diet, although ho had no power 
to modify them. Ordinarj’ meetings were usuallj’ 
summoned twice a year by the emperor, who spcci- 
fieil the jilacc at which the sittings were to bo held ; 
during the later periods of the empire they were 
held at Bogonshurg (Batishon). Tlic diet had the 
right to enact, abrogate, or modify laws, conclude 
peace and declare w.ar, and imiiosc taxes for the 
general expenses of the state. The Aulic Cham- 
hor, and the Cameral or chief tribunal of the 
cmidrc, decided in casc.s of disimte hetween mem- 
hers of the diet. The emperons were chosen by the 
clcctore in person or hy their deputies ; and after 
their election and coronation, wliich u.sually both 
took place at Frankfort-ou-the-Main, the emperor 
swore to the ‘cajiitulation ’ or constitution of the 
cmiiire. After the di.ssolution of the empire in 
ISOG, its i>laco was nominally taken by the Con- 
federation of the Bhine, whi'ch owed its existence 
to Xapolcon, and which Ja.stcd till 1815, 

Germanic Confederation . — The Germanic Confed- 
eration was ostahli.shed hy an act of the Congress 
of Vienna in 181.5, on the* overthrow of Napoleon. 
It was an indissoluble union, from which no 
single state could at its own ple.a.suro retire. Its 
central point and its executive and legislative 
powers were rejucsciited by the fcdenitive diet, 
which hold its meetings at ITankfort-on-the- 
Main, and was composed of delegates from all 
the confederate st.ates, chosen, not by the people, 
but bv the vaiiou.s governments. The diet dclib- 
cratoil cither in a limited council (the Fcder.ativc 
government) or as a generarassembly ( P/c«i(«i). 
In the limited council there were seventeen votes, 
of which eleven of the principal stato.s had each 
one, wliilo the remaining states divided the six 
collective votes hetween them. The Plenum, 
which met only when any organic change w.as to 
lie cfl'cctcd in 'the diet itself, embraced seventy 
votes, of which Austria and the five German king- 
doms had each four, while the other stato.s had 
three, two, or one vote each in proportion to their 
individual importance. It re.-ted with the liiuitcil 
council, which executed the enactments of the 
Pleniini, and despatched tlic onlinaiy biisine.ss of 
the Confcileration, to decide (by a majority of 
voices) whether a (jnestion should bo submitted to i 
thc Plenum, where it was not debated, but simply j 
ilccided by a majority of ayes or noes. Austria 
presided in IhiJJi as.semhlies, nrnl Jiad tl enef/ng 
vote in c.a'-es of ef(Halify., The diet, as a collective 
iKkIy, had the light of concluding peace and 
alliances, and declaring war; but this power eonhl 
only lie exoiviseit for tlio maintenance of the inde- 
i pendeiice anil externa] seciiritv of Germany and 
the individual integrity of the' sovenil federative 
st;ites, wjiich on their part were Ismiid to siilimit 
I to the diet the consiiicration of all ipu'stions in 
I flispute Isdiveen themselves mid other powers. 


Where .such differences could not bo settled by the 
committee empowered by the Plenum to consider 
them, they were finally referred to a special tri- 
bunal known ns the ‘ Aii-striigal ’ Court, which was 
coinpo.«e<l of several members of the Confedcnition 
invested for the time with full powers. From ISCG 
to 1871 the place of this Bund was held by the 
Nortli Gcnnan Confederation, which is dc.scribcd , 
in the historic.al part of this article. 

Present German Empire. — The .seventy-ninth 
article of the constitution of the North Cerman 
Confederation provided for the admission of the 
South German states into the new Bund ; and the 
war between France and Germany, which broke 
out in July 1870, and in which all the Genuan 
princes and peoples took part, gave an irresistible 
impetus to the desire for national unity. On the 
loth November 1870 the grand-duchies of Baden 
and Hesse joined the Bund ; Bav.aria followed on 
the 23d, and Wurtemherg on the 25th of the same 
month. .Shortly after, the kill" of Bavaria wrote 
a letter to the king of Prussia, urging him to 
rc-e.st.ablish the German empire. This brought 
the question under the notice of the Bund ; and 
on the 10th December 1870 it w.as agreed, by ISS 
votes to 6, that the empire should be restored, and 
that the king of Pnis.sia should be acknowledged 
hcredit.ary German emperor. The latter solemnly 
accepted the new dignity at Verealllcs, 18th Janu- 
ary 1871. 

'riie constitution for the new cnqiirc was pro- 
mulgated by an imiicrial decree of April 16, 1871, 
and is contained in seventy-eight nrlicle.s, under 
fourteen .sections. Alsace aiid Lorraine were 
brought under its provisions from January 1, 1874. 
The preamhlo expressly decl.ares that all the stato.s 
of Gernianj- form an eternal union for the protcc- ' 
tion of the'tcrritory of the Bund, and for the card 
of the welfare of the German jieonlo. The emipii-o 
possesses the exclusive right of iogi.slation on all 
militaiy and naval affairs ; on civil and criiiiiinal 
law for general apiilieation ; on imperial fuianco 
and commerce ; on posts, teleginplis, and ragways 
in so far as the interests of the national defence 
and general trade arc conceniod. 'Wherever the 
haws of the empire come into collision wjitli those 
of particular states of the Bund, the latter must be 
held as abrogated ; and in all disputes iliat arise 
among the individual slate.s, the imporilhl jurisdic- 
tion is suiircme and final. 

There arc two legislative bodies in tlie empire — 
the Bniidairalli, or Federal Council, Ifiic members 
of which arc annually appointed b,\r' the govern- 
ments of the various states ; and iiio Jlekhslap, 
the membei'S of wliich are elected iby universal 
suffrage and ballot for a period of t!'i.“cc years. 
The former deliberates on jiroposals to ' be* sub- 
mitted to the latter, and on the resohuions 
received from it. A simide majority is suirieioiit | 
to carry a vote in the Bundc.srath. Acting under 
the direction of the chancellor of the cmidre, the 
Bundesrath, in addition to its legislative functions, 
represents also a supix'iiie administrative and oon- 
.snlt.ative bo.ard, and, n.s such, has eleven standing 
committees — viz. for the army and fortresses ; 
n.aval malt cm; tariff, excise, ami taxe.s ; trade 
and commerce ; railways, jiosfs, and telogrn]dis ; 
civil and criminiil law; 'jinancial accounts; foreign 
affairs; Alsace-Lorraine ; matters affecting the 
coii.etitution ; and the arrangement of Im.sirie.ss. 
E.ach committee eonsi.stM of representatives of at 
le.Tsl four Slate, s of the cnijdre, be.side.s the pre- 
sident ; hut the foreign affaim eoiiimittei; inclmbM . 
the represen t.ative.H of the kingdom.^ of Bavnri.a, 
j Saxoiiv, and W’urtcmberg, and of two other sfate.s 
annually seleetal by the Biinde.srath. 

The Beichstag cont.ains npproxinmtely one m"ni- 
her for every 120, (XX) inhabii.'tnts ; in I.S8!) there 
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■were 397 iiieiiibers. The Reichstag must be con- 
vened annually, but cannot be assembled unless 
the Bundesrath is also in session. Its proceedings 
are public ; the members are unpaid, but enjoy 
various privileges and immunities. A dissolution 
of the Reichstag before the end of three yearn 
requires the consent of the Bundesrath ; and the 
new election must take place within sixty days, 
and the meeting of the new Reichstag within 
ninety days after the dissolution. By a law pas.sed 
in 1888, to come into force in 1890, the legislative 
period has been increased to five years. The 
Reichstag elects its own president. The members 
of the Bundesrath maj' claim a riglit to speak in 
the Reichstag ; but no one can be ^a member of 
both assemblies at once. All imperial laws must 
receive the votes of an absolute majority of both 
bodies, and, to be valid, must, in addition, have 
the assent of the emperor, and be countersigned 
when promulgated bj' the Reichslcanzlcr, or ch.an- 
cellor of the empire, who is appointed by the 
emperor, and is cx officio president of the Bundes- 
rath. 

The votes in the two assemblies are apportioned 
as follows : Prussia has 17 votes in the Bundesi-ath 
and 236 in the Reichstag ; Bavaria has respectiveli' 
6 and 48 ; AVurtemberg, 4 and 17 ; Saxony, 4 and 
23 ; Baden, 3 and 14 ; Mecklenburg-Schwerin, 2 
and 6 ; Hesse, 3 and 9 ; Oldenburg, Saxe-AA'^eimar, 
and Hamburg, each 1 and 3 ; Brunswick, 2 and 3 ; 
Saxe-Meiningen, Saxe-Coburg-Gotha, and Anhalt, 
1 and 2 ; and the remainder 1 vote in each assembly. 
Alsace-Lorraine has 15 votes in the Reichstag, biit 
in the Bundesrath is represented only by 4 commis- 
sioners (/foOTinmdrc) without votes, appointed by 
the Statthalter. To assist the Reichsuanzler in 
managing imperial affairs, a number of offices (not 
ministries) have developed in the course of tjine 
for the dift'erent departments of state. 

According to the eleventli article of the constitu- 
tion, the German emperor, with the consent of the 
Bundesrath, can declare war, make peace, enter 
into treaties with foreign nations, and appoint and 
receive ambassadors. If, however, the territory of 
the empire is attacked, he does not require the 
consent of the Bundesrath to declare war, but can 
act independently. Changes in the constitution 
can be enected only by imperial law, and they are 
held to be rejected if 14 votes are given against 
them in the Bundesrath. 

Political Parties. — There is no imperial respon- 
sible ministry in Germany, and the government 
is independent of changes in the relative strength 
of the various parties in the Reichstag. For yearn 
Prince Bismarck formed alliances now with this, 
now with that party, according to the aim he 
had in view ; and his opponents, even when they 
defeated his measures, had no thought of sui)ersed- 
ing him in the chancellorship. The chief political 
parties in the Reichstag may be roughly grouped 
under the names Liberal, Conservative, and 
Clerical. Of the first, the National Liberals, a 
party dating from the crisis of 1866, whose object 
is a united Germany on constitutional lines, were 
long the most influential supporters of Bismarck. 
In 1879, however, they differed from him on the 
questions of the new protectionist and militai'y 
]iolicies ; and in consequence they sufi'ered a severe 
defeat at the next election. The advanced wing of 
the Liberal party, known as the Fortschrittspartei, 
formed a coalition in 1884 with a considerable 
number of ‘ Secessionists ’ from the National Libe- 
rals, and founded the pre.sent Dcutsch-Frcisinnigc- 
partci, under the leadership of Eugen Richter, 
with a radical programme including dem.ands for 
a responsible ministry, annual budgets, freedom 
of speech, meeting, and press, and payment of 
memhei's. The reorg.anised National Liberal party 


once more approached Bismarck, and, having in 1888 
joined the Conservatives in support of the govern- 
ment measures, now forms part of the so-called 
Cartellpartei, or Coalition party. The Conserva- 
tives include the Dcvtschc Konservativen, a dis- 
tinctly reactionary gioup, and the Deutsche Ecichs- 
j)artci or Frei-Konservativen, best perhaps described 
as Liberal-Conservatives, aiming at a fair imperial 
government as the first necessity of their country. 
The Centre or L'ltramontane party, organised bj' 
AA'^indthoi'st since 1871, is essentially the Roman 
Catholic clerical party, and has offered the most 
determined and best-oig.anised resistance to Bis- 
marck. A teniporary alliance, however, with this 
party enabled the chancellor to carry his pro- 
tectionist proposals in 1889. The Elsasser, the 
French party of Alsace, generally vote with the 
Centre. Among the smaller pai'ties the most 
significant is that of the Social Democrats, who, 
in spite of all the hostile socialist legislation, rose 
from 2 votes in 1871 to 24 in 1884. The smaller 
parties, with special and more private views, are 
known as Particularistcn ; they include the Poles, 
aiming at the separation of Polish Prussia from 
Germany, Welfcn, or Hanoverian royalists, and 
some individual menihei-s. In 1884 the Conserva- 
tives had 76 votes; in 1887, 129; the National 
Liberals, 45 and 99 ; the Freisinnige, 104 and 32 ; 
the Centre, 109 and 98; the Social Democrats, 24 
and 11. 

See Statistik des Dentsehen Seichs, published periodi- 
cally by the Imperial Statistical Office, and the Statis- 
tisches Jahrbuch (annually since 1880). The Jahrbuch 
for 1889 contains an index to the Statistik since 1871. 
Kutzen, Das DetUsche Land (3d ed. 1880); Borghaus, 
Deutschland und seine Bexcohner (2 yo\s, 1860); Daniel, 
D. nach scinen phpsischen tmd politisctien Vcx'hdltnissen 
(2 vols. 5th ed. 1878); Delitsch, Forschungen zur D, 
Landes- u. FoRsiuiide (1885); Neumann, Das Deutsche 
Reich in Geog., Statist., und Topograph. Beziehung (1872- 
74), and Gcog. Lexikon des D. Reichs (1883) ; S. Bnring- 
Gould, Germany, Past and Present (2 vols. 1881); 
Baedeker’s Travellers’ Handbooks ; and the Haxidbuch 
fill' das Deutsche Reich, Kurschner’s Staatshandbuch, the 
Statesmaxi’s Year-book, and the Almanack de Gotha for 
the current year. On the Constitution, Stork’s Hand- 
buck der Dmtschen Vex'fassung (1884). 

Historxj. — The earliest information we have of 
the Germans, the peoples and tribes who dwelt 
among the dense forests that stretched from the 
Rhine to the A'^istula and from the Danube to 
the Baltic Sea, conies to us from the Romans, the 
principal authority being Tacitus. The term 
Germans is of Celtic origin, though its meaning 
is not precisely known. It was in all probability 
borrowed by the Romans from the Gauls. The 
Germans were not one homogeneous nation, but 
a multitude of separate and independent tribes, 
who had racial ongin, language, and similarity in 
their mode of life for their only links of connec- 
tion. The first tribes of Germanic race to come 
into collision with the arms of Rome were the 
Cimbri and Teutones, who in 113 n.c. had invaded 
Styria, and there met with defeat from the troops 
of the consul Papirius. The next Roman general 
M'ho made trial of their prowess was Ca'sar. AA'^hen 
in 58 B.c. he began his campaigns in Gaul, he 
found several hordes of Germans, mostly Alarco- 
manni and Suevi, settled between the Rhine and 
the A'^osges, and even on the western side of these 
hills. Appealed to by the Gauls of those regions 
to free them from their German oppressors, Cmsar, 
in spite of the redoubtable stature and strength 
of liis enemies, and of their pei'sonal valour, inflicted 
a crushing defeat upon their ambitious chieftain, 
Ariovistus, and chased him and his followers across 
the Rhine. Then, continuing his campaign, he 
drove back (55 E.c.) behind the same river those 
tribes that had settled on its western side in 
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liiill.'iiitn, !in(l even followed tlicin into their 
original seats in Germany in two short cain- 
paigtia. The trannuillity which was established 
through his exertions was, however, so scrionsly 
disturbed again by 15 li.c. that Angnstus felt it 
necessary to make a serious cUbrt to subjugate 
these troublesome neighbours of Gaul. Accord- 
ingly Drusns w.as sent (12* it.C.) at the liead of 
eight legions across the frontier ; and in four cam- 
paigns he w.as so far sttccessfnl that lie subdued 
the IJat.avians, Frisians, and other tribes as far_as 
the Elbe, and likewise the Chatti on the Main. 
After the do.ath of Drusns in 0 n.C. Tiberius con- 
quered the Tencteri and Usipetes, who lived on the 
middle Jihine, and .afterw.ards the Sic.ambri and 
others settled on the lands at its month. In 0 A.n. 
the work was taken up by V.arus ; but Yarns, in 
attempting to consolidate the Homan power by 
depriving the Germans of their national institu- 
tions anil imposing upon them those of the empire, 
jwovoked a general revolt of the subject peoples. 
The animating spirit of this patriotic movement 
w.as Arminius (q.v.), chief of the Chornsci, who not 
only overthrew ^''.anl.s, and slew him and his legions 
(9 A.D.) at one blow in the Tcntobnrg Forest, 
Imt with irresistible (Ian swept the Homans before 
him until he liad c.xpolled them from German 
soil. The struggle w.as renewed by Gcrm.anicus, 
who defeated ^Vrininius and avenged the Hom.an 
honour, but .at length, in IG A.n., withdrew his 
legions. Ilenceforth the Homans contented theni- 
selvc.s with guarding their long frontier next 
Germany; and in this t.ask they succeeded for 
some time as much by stirring up di-ssonsion 
amongst the chiefs of their foemen .as by their 
own military skill. Vet they man.agod to bring 
the Frisians' and B.atavians under their inlluoncc, 
until in CO a tierce revolt broke out .amongst 
the latter jieoplc, a revolt which w.a« only quelled 
after a terrible struggle. About one hundred ye.ai-s 
later the tlcrm.ans lieg.an to re.voi-so the order of 
things. Ill the period 100-174 Aurelius was 
engaged in beating back a formidable incursion 
of the M.arcom.aniii and Quadi into Roman terri- 
tory. I'rom the .Id centuiy wo no longer read of 
single tribes, but of gi-eat confcder.ations of tribes, 
as the Goths, .•Vlemanni, Franks, Frisians, .Saxons, 
Tliuringiaus, and othei's. These powerful com- 
binations began to harass the Homans all .along 
their frontier line, from the mouth of the Rhine 
to tlio middle Danube, attacking the towns and 
forts, .and breaking down the w.alls they had built 
to keep this boundary. In 575 began the movement 
before whioh Home eventually succumbed. The 
Huns invaded Europe, and by their coming gave 
rise to what is known as the ‘ Yolkerw.andcrungen' 
or ‘ Migrations of the Peoides.’ The races who l.ay 
next to Homan territory were being pressed upon 
mole and more by those behind, nnon wliom the 
full brunt of the Hunnic alt.ack had fallen, and at 
last they began to pour across the boundary in 
such bro.ad deep streams that (he dams of the 
Homans were broken completely down before their 
onnish. Of the history of Germany itself we learn 
little more that is antheutie. until we come down to 
the, times of the Franks, except that the Slavic 
nations following in the wake of the linns .seized 
anil oceupir-d the lands left vacant by (he German 
emigianis who had gone Uomewards, and that of 
the pmfedi'nitions .still remaining at home in their 
original lands the most important were the Alc- 
luanni, the riiuringians, Saxons, Havarians, and 
!■ ranks. The historian turns bis attention more 
• specially towards the last-named, since by them 
the kingdoms of k ranee and Germ.any were .snls-e- 
qncntlv fortii'-d. fsee Fi;,\m:i;, and FitAXKS. 

.\ftvr the gradual exiiulsion or retirement of 
ill” Homans iiom (Jertn.any, the country neces- 


sarily bee.ame subdivided into numerous petty 
stat&s, each governed by its own chief. The 
erection of the Franko-Merovingian empire in 
France had given propondcr.anco to the Frankish 
jmwer on both sides of the Rhine, .and when 
Charlcni.agne succeeded in 771 to the Gorman .os 
well ns the Gallic pos.session.s of hi.« father, .Repin 
the Slmrt, he found himself jrossessed of an .amount 
of territory and a degree of inllnence which spcedily 
en.abled li’im to a-ssert supremacy over the whole 
of the rvest of Germany, n hile his conque.st.s over 
the lie.atlien Saxons in the north, and the Avars 
who then held P.dnnonia in the south-east, c.x- 
tended his German dominions from the North Se.a 
to the Alps, and from the Hhinc as far .as Hungary. 
AVith Charlemagne, who received the imjterial 
crawn at the hands of the yope in 800, began the 
long line of emperoi-s and kings who occupied the 
German throne for more than a thousand years ; 
and with him, too, ended the stability of the vast 
fabric which he had reared on the ruins of Roman 
power, for at his death in S14 no member of his 
family was eompetent to wield the imperi.al sceptre. 
Although in 84,5 some portions of his Gcnnan 
pos.sessions fell, in accordance with the treaty of 
Verdun, to his grandson Ludwig, .surnaraed ‘the 
German,’ who w.as recognised as king of Germany 
or E.a«t Fiancin, the final and .absolute partition 
did not t.ake place till 8S7, when Arnulf seized the 
e.astem throne. On the extinction, in 911, of the 
degenerate Carlovingian dynasty in the person of 
Ludwig ‘the Child,’ the provincial rnleis, who, 
together with the archbishops, bishops, and abbots, 
constituted the chief mcnibois of the diet or 
national .assembly, arrogated to themselves (in 
imitation of the practice of the nobles of the 
ancient Genn.an tribes) the right of electing their 
.sovereign, _who, however, could not assume the 
imperial title till he h.ad been crowned by the 
jmpe. At this jtcriod there were in Germany live 
nations— the Franks, Saxons, Havarians, Sw.abians, 
.and Lorrainci-s. The Franks, as the dc.sccndant.s 
of tho.se who had conquered the land and founded 
the empire, enjoyed a pro-cmiucnco over the othei-s ; 
and hence, on the extinction of the Caiiovingian 
race, the choice of the prince-olecloi's seems to have 
fallen almost as a matter of course on (ho chief of 
the Franks, Ihc Duke of Franconia, who reigned 
as king of Germany from 911 to 918, under the 
title of Conrad I. ' At his own instigation, his 
rival and adversary, Henry, Duke of ,Sax<iny, was 
chosen as his successor, and proved himself an able 
and warlike prince. The conquests of this great 
prince over the Danes, Slavs, and especially over 
the teirible Magyai-s, were confirmed and extended 
by his son and sncee.ssor, Otlio 1. (9,5(1-975), who 
carried the boundaries of the. em])iro beyond tlie 
Elbe and .Saale, and who, by his acquisition of 
lAHiibardy, laid the foundation of the relations 
which existed for many ages between the rulers of 
Geimany and the Italian nation. Otho's corona- 
tion-fesf'ival was eventful, as it formed the (ire- 
cedent for the exercise of tho.se olliees whieb, fill 
the dis.colufion of the I'liqiire, were regarded as 
connected with the dignity of the secular electoi-s ; 
for on that oce.asion, wliile the enqieror dined with 
hi-s three .spiritual eleelorri, he was waited upon 
by the secular princes— the Elector of Havaria 
(afteiwanls of Faxony) serving a.s grand-maisbal ; 
of .Sw.abia (afterwards of Hoheriiia), as grand- 
eupbearer: and of Lorraine (.afterwards of Hran- 
denburg), as areh-chaiuberlain. 

Otho II. (975-9, S5), Otho III. (9S5-10(,r’). and 
Heiiiy H. (1092-24) iM.donged to the llon.-e of 
Saxony, which w.as .siicceeibsl by that of I'ninconia, 
in the person of Gonmd H. {l(t2t-59), an able 
ruler, who added Hiirgundy to the rniidre. II is 
son and sueoe.—or, lleiny HI. (1059-.5(i), tenqin- 
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rarily extended German supremacy over Bohemia, 
Denmark, and Hungary, while he repressed the 
insolence and despotism of the great nohles of 
Germany. And while his stem piety moved him 
to interfere with force in the strife over the papal 
chair, he also gained the respect of his contempo- 
raries by his zeal for justice and his valour in the 
field. The minority of his son and successor, 
Henry IV. (1056-1106), enabled the nobles to 
recover much of their former power, and to apply 
a check to the further consolidation of the imperial 
authority, which had been considerably extended 
under the two preceding reigns. Henry’s constant 
quarrels' with the astute Gregory VII. entangled 
him in difficulties and mortifications, which culmi- 
nated in his humiliation at Canossa, - and only 
ended with his life, and which plunged Germany 
into anarchy and disorder. The emperor’s most 
formidable rival, Rudolph of Swabia, was defeated 
and slain in 1080. With his son and successor, 
Henry V. (1106-25), who made peace with the 
papacy by the Concordat of Worms in 1122, the 
male line of the Franconian dynasty became ex- 
tinct; and after the crown had been worn (1125- 
S7) by Lothair of Saxony, who made a bold 
attempt to recover some of the prerogatives of 
which at his election the empire had been deprived 
throngli papal intrigues, the choice of the electors, 
after a season of dissension and intrigue, fell upon 
Conrad III. (1138-52), Duke of Franconia, the 
first of the Hohenstaufen dynasty. His reign, in 
which the civil wars of the Guelphs (q. v. ) and Gliibel- 
lines began, was distracted hy the dissensions of the 
great feudatories of the empire, while the strength 
of Germany was wasted in the disastrous Crusaae.s, 
in which Conrad took an active part. On his 
death the electoral college for the first time met 
at Frankfort, which retained the honour of being 
the place at whicli the sovereign was elected and 
crowned till the dissolution of the empire in the 
19th century. Frederick I. (1152-90), surnamed 
Barbai-ossa, Duke of Swabia, was, at the recom- 
mendation of his uncle Conrad, chosen as his 
successor, and the splendour of his reign fully 
warranted the selection. By the force of his 
character Frederick acquired an influence over 
the diets which had not been possessed by any of 
his immediate predecessors, and during his reign 
many important changes were effected in the 
mutual relations of the great duchies and counties 
of Germany, while we now for the first time hear 
of the hereditary right possessed by certain princes 
to exercise the privilege of election. Unfortunately 
for Germany, this great monarch suffered the 
interests of his Italian dominions to draw him 
away from those of his own country, ivliilst his 
participation in the Crusades, in which both he 
and the flower of his chivalry perished, was only 
memorable for the misfortunes which it entailed on 
the empire. The interval between the death of 
Frederick Barbarossa (1190) and the accession of 
Rudolf I. (1273), the first of the Hapsburg line, 
which, through a female branch, still reigns in 
Austria, was one of constant struggle, internal 
dissension, and foreign wars. Individually, the 
princes of the Hohenstaufen dynasty were popular 
nionarcbs, their many noble and chivalrous quali- 
ties having endeared them to the people, while 
one of the race, Frederick II. (1212-50), was, 
after Charlemagne, perhaps the most remarkable 
sovereign of the middle ages ; but their ambitious 
designs on Italy, and their constant but futile 
attempts to desti-oy the papal power, were a source 
of misery to Germany, and with Frederick II. 

■1 1 , 1 1 _ Ai- j.;ii ‘i 


after a brief and troubled reign, by various 
princes, who in turn, or in some cases contem- 
ppraneously, bore the imperial title witliout exer- 
cising its legitimate functions or authority. This 
season of anarchy (known as the Great Interreg- 
num ) w'as terminated at the accession of Rudolf I. 
(1273-91), ■who, by the destruction of the strong- 
holds of the nobles, and the stringent enforcement 
of the laws, restored order. His chief efforts were, 
however, directed to the aggrandisement of his 
Austrian possessions, which embraced Styria, 
Carinthia, Carniola, and Tyrol. 

For the next 200 years the history of the Gennan 
empire presents very few features of interest, ancl 
may be briefly passed over. Adolf of Nassau, who 
was elected to succeed Rudolf, -was compelled in 
1298 to yield the crown to the son of the latter, 
Albert I. (1298-1308), whose reign is chiefly 
memorable as the period in which three Swiss 
cantons, Unterwalden, Schwyz, and Uri, estab- 
lished their indeirendence. After the murder of 
Albert the throne ■was occupied in rapid succes- 
sion by Henry VII. (1308-13), who added Bohemia 
to the empire, and, conjointly, by Frederick III. of 
Austria and Ludwig IV. of Bavaria (1313-47). 
Charles IV. (1347-78) of Luxemburg was the 
successful candidate among many rivals ; and, al- 
though he attended .specially to the intei-ests of 
his hereditai-y possessions of Bohemia, Moravia, 
Silesia, and Lusatia, he did not entirely neglect 
those of the empire, for which he provided by a 
written compact, known as the Golden Bull (1356), 
w'hich regulated the rights, privileges, and duties of 
the electors, the mode of the election and coronation 
of the emperors, the coinage, customs, and com- 
mercial treaties of the empire, and the rights and 
obligations of the free cities. His son, Wenceslaus 
(1378-1400), who was finally deposed, brought the 
royal autliority into contempt, from ■whicIi it was 
scarcely redeemed by Rupert of the Palatinate 
(1400-10). • The nominal reign of Sigmund ( 1410- 
37 ), the brother of Wenceslaus, W'ould demand no 
notice were it not for his connection with the 
Council of Constance in 1414, at which Huss was 
condemned, and which was followed by the dis- 
astrous Hussite ivars. The readiness with which 
Signmnd lent himself to the interests of Henry V. 
of England, and of all other princes who ministered 
to his love of personal display, brought discredit 
on the imperial dignity, while his dishonourable 
desertion ot Huss will ever attach ignominy to his 
name. Albert II. of Austria ( 1438-39 ), after a reign 
of less than two years, in •which he gave evidence 
of great capacity for goveming, was succeeded by 
his cousin, Frederick IV. (1440-93), an accom- 
plished but avaricious and indolent prince, whose 
chief object seemed to be the aggrandisement of 
the House of Hapsbur-g, with wmich the title of 
emperor had now beconre pernrairently connected 
(see Austria), while he neglected tire interests 
of Germany collectively, and suflered tire Turks 
to make unchecked advances upon its territory. 
Maximilian I. (149.3-1519), the son and successor 
of Frederick, resenrbled him in few respects, for he 
was active, arrrbitious, and scheming, but deficient 
in steadiness of purpose. His marriage ■with Mary, 
the rich heiress of her father, Cirarles the Bold 
of Burgundy, involved him in the gerreral politics 
of Europe, while his orrposition to the reformed 
faith preached by Luther exasperated the reli- 
gious differences which disturbed the close of his 
reign. JIaximilian had, however, the merit of 
introducing many improvements in regard to the 
internal organisation of the state, by enforcing 
the better administration of the law, establishing 
a police and an organised army, and introducing 
a postal system. With him originated, moreover, 
the special courts of jurisdiction known as the 
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‘litii>c'rial C7inmJ»er' and the ‘Aulic Cmiucit ; ' 
ajid in Ids reign tlie enipire was divided into ten 
circles, eacli under its hercditnrj- jnesident and its 
Iicreditnry jirince-convola'r. Jlaxindliiui lived to 
see the beginning of tlio Itcfonnation, and the 
Mieccss tliat'nttcncled Luther's nreacldng; Imt the 
iinii establishment in Gennany of the reformed faith, 
and the religions dissensions by which its success 
was attendc<l, belong nrincipally to the reign of liLs 
grandson, Charles I., king of Spain, the son of the 
Aichdnke Philip and of Joanna, the heiress of Spain, 
who succeeded to the cninivc under the title of 
Charles V. (1519-50). The management of his 
vast possessions in .Spain, Italy, and the Nether- 
lands, and the wars until France, in which he was 
so long implicated, diverted him from his German 
territories, which lie committed to tlie care of his 
brother Ferdinand. Tlie princes of Germany were 
thus left to settle tlieir religions diilerences among 
themselves, and to (picll, unaided by the head of 
the state, tlie formidable insuiTection of the peas- 
ants (1524-2-5), which threatened to undermine the 
very foundations of society, and which had fol- 
lorvod close njion the noble.s’ war (1522-23), 
ridsed by Ulrich von Ilutten and Francis von 
.Siekingen in the vain hope of secunng a more 
nnitoil Germany under the emperor. The rising of 
the lower ordem was due to the preaching of the 
fanatic .Miinzer, and other lenders of the sect of 
Aimbajitists (q.v.), which had arisen from a per- 
verted interpretation of some of the tenets advanced 
by Luther. Clmrlc-s's determined ojipo.sition to the 
refonners rendered all settlement oi thcse-religious 
djll'erences impracticable ; and although, by the 
aid of his ally, Maurice of Saxony, he brolie tlie 
confederation of the Protc.stant princc-s known as 
the League of Scl\malkald, he was forced by his 
former ally to sign the peace of Aiig.sburg in 1555, 
which giwnted tolerance to the Lutherans ; and, in 
his disgust at the comiilicatod relations in which he 
wivH placed to hotli parties, ho alxlicated in favour 
of Ills brother Ferdiiiuiid (1550-04), wlio put an 
end to nincli of tlie religiou.s dissension that had 
hitiicrto distracteil the cmi ' ' ' 
toleration to the Protestants 
was personally mild and ■ ' ■ 

trmililed hy doiiic.stic ami foreign .aggiessioiw — the 
diHeionl sects disturbing the po.ace of the empire 
at liomc, wliile the French and the Turks a.s.sailcd 
it from abroad. 

l.tiiring tlie next fifty yeare the enipire was a 
prey to iiileninl di.sfjiiiot.* Maximilian JI. (1504- 
70) was indeed a wise and just prince, but the 
little lie was .able to cll'ect in rccoiieiling the 
adherents of tlie dill'erent chnrclms, and in rais- 
ing tlie character of the imiicrial role, was fatally 
counteracted hy tlie liigntiv and vacillation of 
his son and successor, Kudolf II. (1570-1012), in 
who“e reign Germany wa.s torn by the dis-ciisions 
of the opposite religions fnction.s, while c.ach in 
turn ealletl in the aid of foreigners to contribute 
towards the tiiiivoi-sal aiiarcliy wliicli culminated 
in the Thirty Years' War, begun under Itudolf's 
brother ami stn-cessor .Mattliias (1012-19); coii- 
tiinieil under I’erdinaml II. (1019-37), an able, 
hill erne) and liigoted man ; and ended under 
I'erdinand III. (1037-57), hy tliu treaty of M’lest- 
phalia, in KUO. The ellect of the Tlilcty Yeiirs' 
'\nr (ipv.) w.'LH to depopulate tlie ninil di.stricts 
of (lermaiiy, destroy its eomiiierce, burden the 
people wi(h taxes, cripple t)io already debililated 
]wv.er of the emperors, and cut u]i the emiiiro into 
a multitude of ]>eity .states, the rulers of wliich 
•‘Xeivisisl nlmo-.i nli^olnle ]Kiwer within their own 
lerritori'>‘.. Leopold I, (1055-1705), a liailglilv, 
pedantic man, di.l not nv.ail liimsrdf of tlio oppoV- 
lunilies jiOonled hy for icst<*riiig order to 

tne siaie, but suticrtsi biiii'-clf to be ihxiwn into 


the caialition against Franco, whilst iiis lieiuditaiy 
states were overrun hy the Tnrks, and were in- 
debted for their safety to Sohieski, king of Poland. 
Allhough success often attended Ids arms, the 
cunning of Louis XIV. ]iTevented peace from bring- 
ing the emperor any signal advantages ; and it 
i was in this reign that Strasburg wiis attached 
to the French empire. The reigns of Joseph I. 

I (1705-11) and Cliarlos VI. (1711-40), with wliom 
e.xpired tlie male Hue of the Hapshurg dynasty, 
were signalised by the great victories won' by tfie 
imperialist general. Prince Eugene, in conjunction 
with Marlboroiigli, over the L'lencli, in the war 
of the Spanish succession (1702-13). But the 
treaty of Utrecht (1713) hroiiglit mi solid lulvati- 
tago to tlie enipire. The disturbed condition of 
Spain and Saxony opened new channels for Ger- 
man interference abroad. Gennany was further dis- 
tracted, after the deatli of Charles, by the dissen- 
.sions occasioned by the contested succession of bis 
dauglitcr, Maria-Tlieresa, who claimed tlie empire 
in virtue of tlie Pragmatic Sanction drawn up 
by her father in 1713, and tliroiigli her of her 
liusb.and, Prancisl. of Lorraine, after their rival, the 
Bavarian Elector, Chnrle.s VII., had liy means of 
Pmssian aid been elected in 1742 to the imperial 
throne. Charles, however, was obliged to cede 
his crown after a brief occupation of three yeare. 
Constant disturbances, intcn-silied during the Seven 
Years’ IVar (1700-03), when Frcdericic the Great 
of Pnissiii niainlained liis character of a skilful 
general at the cx])cnse of the Austrian.?, made 
the reign of Francis 1. (1745-05) one of trouble 
and disaster. Jo.«eph 11. , his son (1705-90), during 
the lifetime of Maria-Tlieresiv, wlio retained lier 
authority over all the Austrian states, enjoyed 
little beyond the title of emperor, to which he 
Jiad succeeded on his father'.? death. But when 
lie ultimately acquired his mother's va.st jialri- 
mony he at once entered upon a couiso of reforms, 
which were, however, ])rcnialure, and unsuited 
to the cases to which they were aiiplied ; whilst 
liis ntlempts to re-estab!isli the supremacy of the 
iinporial power in the south of Germany wore 
frustrated by Pni.ssian inllueiice. 

Leopold II., after a short reign of two yeais, 
wa-s succeeded in 1792 by bis son Fraiici.s II.,' wlio, 
after a scries of defeats by the ariiiics of the French 
Republic, and the adhesion, in 1805, of many of the 
German princes to the alliance of Franco', xvliicb 
led to the sub.seriuenl formation of the Blioiiisli 
Confederation under tlie protectorate of Napoleon, 
resigned the German crown, ami a.s.siinied tiic title 
of Enqieror of Au.stiia. (See for fiirtbor details 
•Aostiua, Navolkox, Fiiaxck, Piiu.ssiA, and tlie 
articles on the other Gerinaii .stales.) From this 
period till the Congre.ss of Vioiina of 1814-15 
Germany was almost entirely at tlie mercy of 
Napoleon, who deposed the e-siahlislicd .sovereigns, 
amt disiiienihcred their states in favour of his 
jiarli.saus ami dependants, while he crijqdcd the 
trade of the country, and exhausted its resonrees • 
hv the extortion of suhsidie-s or conlrihutioiis. 
'j'lic second peace of Paris (1814) rc.stored to 
Germany all tliat liail belonged to Jior in J7f,H2; 
and, as a reconstnietioii of tlie old eiiijiire wa.s 
no longer pos.sihic, those states which still main- 
t.ained their .sovereignty eonihined, in 1815, to 
form a Gennaii Cciiifede’ration. Of the 300 state.- 
into which tlie empire had once liecn divided 
there now nmiaiiied only 39, a number which 
was afterward,? rodneed to 35 by tlie e.xtinction 
of .several petty .ilyiiastie.-'. The diet was now 
reorganised, and appointed to bold its meetings 
at Fiunkfon-oii-lbe-Slain, after having been form- 
ally reeogni'-ed by all the allied slates a-s the 
legislative aiid executive organ of the Confeslera- 
tion j but it failed to sali-fv tiie expedations of 
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the nation, and soon became a mere political tool 
in the hands of the princes, -who" simply made its 
decrees subservient to their own efforts for tlie 
suppression of every progressive movement. Tlie 
festival of the Wartburg, and the assassination 
of Kotzebue, were seized as additional excuses for 
reaction ; and though the Fi'ench revolution of 
1830 so influenced some few of the German states 
as to compel their rulers to grant written con- 
stitutions to their subjects,- the effect was tran- 
sient, and it was not till 1848 that the German 
nation gave expression, by open insurreotionarj' 
movements, to the discontent and the sense of 
oppression which had long possessed the minds of 
the people. The princes endeavoured by hastj' 
concessions to arrest the pi'ogress of republican 
principles, and, fully recognising the inefficiency of 
the diet, they gave their sanction to the convo- 
cation, by a provisional .self-constituted assembly, 
of a national congress of representatives of the 
people. Archduke John of Austria was elected 
Vicar of the newly-organised national Government; 
but he soon disappointed the hopes of tlie assembly 
b3" his evident attempts to frustrate all energetic 
action on the side of the parliament, while the 
speedy success of the anti-republican partj' in 
Austria and Prussia damped the hopes of the pro- 
gressionists. The refusal of the king of Prussia 
to accept the imperial crown which the parliament 
offered him in 1849 was followed bj' the election 
of. a provisional regencj' of the empire ; but as 
nearly half the members had declined taking part 
in these proceedings, or in a previous measure, bj' 
which Austria had been excluded, by a sinffie vote, 
from the German Confederation, the assembly soon 
lapse^l into a state of anarchy and impotence, 
which terminated in its dissolution. The sangui- 
nary manner in which insurrectionary movements 
had' in the meanwhile been suppressed by Prussian 
troops both in Prussia and Saxony put an eft'ectual 
end to republican demonstrations ; and in 1850 
Austria and Prussia, after exliihiting mutual 
jealousy and ill-will which more than once seemed 
likely to end in war, combined to restore the 
diet, whose first acts were the intervention in 
Sleswick-Holstein in favour of Denmark, and the 
abolition of the free constitutions of several of the 
lesser states. From that period the diet became 
tlie arena in which Austria and Prussia strove to 
secure , the supremacj' and championship of Ger- 
many^ ; every measure of public interest was made 
subservient to the views of one or other of these 
rival powers ; and the Sleswick-Holstein difficulties 
were the principal questions under discussion in the 
federal parliament, down to the rupture between 
Prussia and Austria, and the dissolution of the 
Bund in 1866. 

The immediate occasion of the war of 1866 was 
the difference that arose between Prussia and 
Austria, after the convention of Gastein (1865), 
as to tlie occupation and dispo,sal of the tenitoiy 
taken from Denmark in the snort ivar of 1864 (see 
Sleswick). But the real grounds lay in that 
ri\'aliy between the two states for the leadership 
of Germanj', the germ of which is as old as the 
time of tlie Great Elector (see Feedekick- 
"WriLLiAM), and which has shown itself at many 
epochs of their history^. There can be little doubt 
that the feeling of the German people, as distin- 
guished from the princes and bureaucrac\% had, 
in recent times at least, been in favour of the 
purely' German Prussia ns their leader, rather than 
Austria. And when the parliament of Frankfort 
in 1849 offered the imperial ciown to the king of 
Prussia, tlie unity of Germany might have been 
secured without bloodshed, had the monarch been 
less scrupulous, or had he had a Bismarck .for his 
adviser. But that oyiportunity being let slip, and 


the incubus of the ‘ Bund ’ being restored, it 
became apparent that the knot must be cut bv the 
sword. 

' By the treaty of Gastein Austria and Pi-ussia 
agreed to a joint occupation of the Elbe duchies ; 
but to prevent collision it was judged prudent 
that Austria should occupy Holstein, and Prussia 
Sleswick. Already a diflerence of policy had begun 
to show itself : Prussia was believed 'to have the 
intention of annexing the duchies ; while Austria 
began to favour the claims of Prince Frederick of 
Augustenburg. In the meantime, both nations 
were, making ready' for the struggle ; and Italy', 
looking upon the quarrel as a precious opportunity' 
to strike a blow for the liberation of Venetia, had 
secretly' entered into an alliance with Prussia. 

Ill the sitting of the German diet, June 1, 1866, 
Austria, disregarding the convention of Gastein, 
placed the whole matter at the disposal of the 
Bund, and then proceeded to convoke the states 
of Holstein ‘to assist in the settlement of the 
future destination of the duchy.’ Prussia pro- 
tested against this as an insult and a violation of i 
treaty' ; demanded the re-establishment of the joint 
occupation ; and, wliile inviting Austria to send 
troops into Sleswick, marched troops of her own into 
Holstein. Instead of responding to this invitation, 
Austria withdrew her forces altogether from Hol- 
stein, under protest ; and then, calling attention to 
this ‘act of violence’ on the part of Prussia, pro- 
posed that the diet should decree ‘federal execu- 
tion ’ against the enemy of the empire. This event- 
ful resolution was carried by' a great majority' on 
the 14th June 1866 ; Hanover, Saxony, Hesse- 
Casse), and Hesse-Darmstadt voting for it. Tlie 
resolution having passed, the Prussian plenipo- 
tentiary, in the name of his government, declared 
the German Confederation dissolved for ever, and 
immediately withdrew. 

Thereupon identical notes were sent by Prussia 
to the courts of Saxony, Hanover, and Hesse-Cassel. 
The terms were not accepted, and the Prussian 
troops at once took military possession of the three 
kingdoms without resistance. War was now de- 
clared against Austria; the Prussian host, num- 
bering in all 225,400 men, with 774 guns, invaded 
Bohemia at three several points. The Austrians, 
who had been surprised in a state of ill-organised 
unreadiness, had assembled an army' of 262,400 
men and 716 guns ; and the gi’eater portion of 
these were stationed, under General Benedek, 
behind the Kiesengebirge, expecting the attack 
from Silesia. The Prussian armies meanwhile 
crossed the Erzgebirge without opposition, drove 
the Austrian army' steadily' and quickly' back 
.with heavy' losses, and, after efiecting a junction, 
moved steadily' forward to meet the Austrian army', 
now concentrated between Sadowa and Konig- 
griitz. Here, on July' 3, was fought the decisive 
battle. The Austrian cavalry' made heroic eftbrts 
to turn the tide of rictory ; but the stern trained 
valour of the Prussians, armed with the till then 
little known breech-loading ‘needle-gun,’ was 
invincible, and the Austrian army was broken and 
dissolved in precipitate lliglit. The Prussians lost 
upwards of 9000 killed and wounded ; the Austrian 
loss was 16,235 killed and wounded, and 22,684 
risoners. After this decisive defeat, which is 
nown as the battle of Koniggiiitz or Sadowa, 
all hope of stay'ing the advance of the Prassians 
with the arm.v of Benedek was at an end ; a truce 
was asked for, but refused ; and not till the 
victorious Prussians had pushed forward towards 
Vienna, whither Benedek had di'aun his beaten 
forces, was a truce obtained through the agency of 
the emperor of the French, the peace of Prague 
(August 20). Italy (q.v.), though more than half- 
inclined to stand out for the cession by Austria of 
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the Trentino, as well nsA’cncfia, reluctantly agreed 
to tlic aniiLstice (Auguit 12). 

A brief campaign fmlliceil for the defeat of the 
minor .states of Geniiany that had joined Austria 
— viz. Bavaria, '\Viirteml)erg, Baden, and Hcsse- 
Barmstadt; and, after peace had at lest been 
arranged, some of them were forced to .submit to 
a certain loss of territory. Sa.xon.v only eseaped 
incorporation with Pnis.sia through the resolute 
opposition of Austria .snp])orted hy 1' ranee ; but the 
little kingdom, like all the other state-s that had 
taken arms .against Prussia, w.as forced to p.av a 
heavy war indemnity. Even the little iirincipiility 
of It'cns.s had to pay 100,000 thalers into the fund 
for Prussian invalids. The states imrtli of the 
Ifain which bad taken up arms against Prussia 
were comjdetely incorporated — viz. Hanover, IIes.se- 
C.as.se!, Aassan, Frankfort, .and a .small portion of 
Hc.s.se-Darmstndt, as well as Slaswick-Holstein .and 
Lauenburg ; and the otlier .states nortli of the Main 
were united with Prussia in a confederacy of a 
more intimate nature th.an before existed, c.alled 
the North. German Confederation. 

Austria, by the treaty of Pm'oie {20th August 
1800), was completely excluded from participation 
in tlic now org.anis.ation of the German states, .and 
formally agreed to tlio surrender of Venctia to 
Italy, to the incoriioration of Sle.s wick- Holstein with 
Pms,sia, ami to the new airangemeuts made by 
Prus.sia in Germany. A portion of tlio lifth article 
of this tre.aty secured tliat, if the ' inliabit.ants of 
the northern districts of Slcswick declare, by a free 
vote, their desire to he united to Denmark, they 
sliall be restored accordingly ; ’ but this was witli- 
dmwn in 1878 by .secret tre.aty bet\yeon Austria and ; 
Germany, Though losing no territory to Prussia, 
Austria* had to p.ay -10 millions of thalers for the 
exjienso of tlie war. 

The North German Confederation, as thus eon- 
stitnted, ijosses.sed a cotnmon parliament, elected 
by universal suirrage, in which each state was re- 
jifesented acconling to its population. The first or 
con.stilncnt {larliament met early in 1807, and 
adopted, with a few modifications, the constitution 
Iiroposeil by Count Bismarck. 'J'hc new elections 
then took pl.ace, and the first regular Nortli German 
parliament met in September 1807. According to 
this constitution, there was to be a common army 
and licet, under the sole command of Prussia ; a 
common diiiloinatic reiire.sentation abroad, of neces- 
sity little else than Pnissiaii ; and to Prussia also 
was entrusted the management of the posts and 
tclegr.a]dis in the Confederation. 

The southern German statc.s which uji to this 
noint had not joineil the Bund, were Bavaria, 
Badetn Wiirtemberg, llesse-Darmstadt, and Liech- 
tenstein, with a joint area of -13,000 sq. m., and a 
total population {lSGU)of 8,r)24,-100. But, though 
the.se states were not fonnally members of the 
Bund, they were so precticivily, for they were 
bound to IVnssia by treatic.s of alliance oifeiisive 
and defensive, so that in the event of a war the 
king of Prussia would have at his disposal an 
armetl force of upwards of 1,100,000 men. 

During the next few years the North German 
Confederation was emjdoyed in consolidating and 
.strengthening itself, and in trying to induce the 
southern states to join the le.aguc. The Eollvereiu 
(q.v.) w.as remmlelled and extended, until by the 
ye.ar 1808 every part of Germany was a member 
of it, with the excejition of the cities of Hamburg 
and Biemen, and a small part of Baden. Tliis jKivcd 
the way for the formal entmnee of the southern 
st.atcs into the confederation ; but they .still imng 
back, though the ble.al of a united Germany was 
gnidually giwwing in force and favour. 

In the siiring of I 847 a war ls:-tween Pms-ta and 
IVniiee socined imminent, from dillieulties arising 


out of the occupation of Luxemburg by the fonner; 
but by the good oilices of the British goyeniracnt 
a congres.s of the grc.at jiowerc (Italy included) 
w.as assembled at Lomloii, .at which an arnange- 
ment satisfactoiy to both nation.s w,a.s amicably 
agreed upon, Luxemburg remaining in the posses- 
sion of the king of Holland. It was evident, how- 
ever, that hostilities had only been postponed, and 
on both sides extensive military preparations were 
carried on. 

In 1870 the long-threatened war between Pnissia 
and Fiance broke out. On Jul>' 4 of that year the 

E rovisional government of Spain elected Prince 
eopold of Hohenzollern, a relative of King AVilliam 
of iVussia, to fill their vacant throne. This step 
gave the greatest umbrage to the French govern- 
ment .anil though hy the advice of 'William 1. of 
Prussia Prince Leoiiold re.signed his c.andidatiire, 
it was not satisfied, but demanded an assurance 
that Prussia would at no future jicriod sanction his 
cl.aims. This a-ssurance the king refused to give ; 
and on the 19th of July the emperor of the French 
proclaimed war against Pnissia. Contrary to the 
expectation of France, the southern German state.s 
.at once decided to .support Prussia and the northern 
st.atcs, and placed their armies, which were event- 
ually commanded hy the Crown-prince of Prussia, 
at the disposal of King AVilliaiii. 

By the end of July the forces of both countries 
were congregated on the frontier. N.apoleoii, how- 
ever, lost a foitnight in del, ays after the declaration 
of war, and it was discovered that the French aniiy 
was hy no means in a state of satisfactory iirejiara- 
tion, while the Germans were splendidly organised, 
and much siqierior in nnniher. The result was i 
that the French, instead of marching to Berlin ns j 
they nnticijiatcd, never crossed the Khine, and had 
to light at a disadvantage in Alsace and Lorraine. 

On August 2 the French obtained some trilling 
success at Saarbriick, hut the rapiilly following 
h.attlc.s of Weisseiihurg (August 4), Worth, and 
Spichereii (both August 0) were important Ger- 
man victories. The German advance wa.s hardly 
checked for a moment, though the losses on both 
sides were very heavy. The battle of Gravelotte, 
in which King William commanded in person, wiw 
fought on the 18th ; and, though the Germans 
sutVered iniinenBe loss, they were again victorious, 
and forced Bazaine to shut himself up in Metz. 
The Emperor Napoleon and Mai-slml MacMahon in 
vain attempted to proceed to the relief of Bazaine. 
They were siinounded at Sedan, and completely 
defeated with heavy lo-ss. The emperor surren- 
dered on the 2d September, with his whole army, 
about 90,000 men, .and was .sent, as a i)ri.soner into 
Germany. By the 10th of September the Prussians 
had reached P.aris, and commenced a vigorous .siege. 
Stnasburg capitulated on the 27th after a .severe 
bombardment ; and on 28lb October Bazaine sur- 
rendered Metz with an anuv of (iOtK) ofiicei-s and 
173,000 men, 400 pieces of artillery, 1(X) mitrailleuses, 
and 53 englc.s,_ Verdun cajiitulated on the 8th 
November; Thionville followed on the24lh; after 
which there were several capitulations of le.sscr 
imiiortnnco. 

The French inade extraordinary ell'orts to raise 
.arinie.s and relieve Paris, but, with the excejition of 
a moiiientary gleam of success on the Loire, tlicy 
met with nothing but severe defeat.s. Of these may 
be mentioned the battle of UeceiuborJ in the Foresi 
of Orleans, and that of Lo Man.s, .Ian nary 12, in 
which contest-s Prince I’rederick-Glmrle.s took alto- 
gether .”0,(|00 jiri^ouers. _ After numerous unsuc- 
ces.sful .sorties, and enduring great .suirerings from 
famine, Pari.s Mirrendoied on the29tli of .laiiimia', 
and the war w.as virtually at an end. 'The French 
army of the e.a.st, .xo.tKK) strong, under Botirliriki, 
was coinjiellcd to retire to Kwitzerland on the 31 st. 
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By the peace of Frankfort (May 10, 1871) France 
was condemned to pay a war indemnity of 5 mil- 
liards of francs, or £200,000,000 ; and tlie province 
of Alsace, along with the German part of Lorraine, 
was ceded to Germany. 

A very important result of tlie war was to com- 
plete the fusion of the northern and southern states 
of Germany. The southern states joined at once 
in the war against France; in November of 1870, 
Baden and Hesse leading the way, they all became 
members of the German Confederation ; and ne.vt 
month the re-estahlishment of the German empire 
was almost unanimously resolved, with the king 
of Prussia as hereditary emperor. It was at 
Versailles, on 18th Januaiy 1871, that the king 
was proclaimed emperor of Germany. 

■ The new German empire set vigorously to work 
to organise itself as a united federation, under the 
skilful leadership of Prince Bismarck, who rvas 
appointed Reiohskanzler or Imperial Chancellor. 
Almost at once it found itself involved in the 
ecclesiastical contest with the Church of Rome, 
known as the ‘ Kulturkampf,’ which had previously 
begun in Prussia. The origin of the struggle was 
an effort to vindicate the right of the state to inter- 
fere, somewhat intimately, with the behaviour, 

■ appointments, and even educational affairs of all 
religious societies in the country. Tlie Jesuits 
were expelled in 1872, and Pope Pius IX. retorted 
by declining to receive the German ambassador. 
The famous Falk or May Laws were passed in 
Prussia in 1873-4-5, and some of their provisions 
were extended to the empire. Several German 
prelates, refusing obedience, were expelled from 

Germany; and the " ‘ ' '■ iastical 

affairs became so se : . passed 

a law in 1874 making marriage a cii'il rite. The 
pope issued an encyclical declaring the Falk laws 
invalid, and matters seemed for a time to be 
at a deadlock. On the election of a new pope, 
Leo XIIL, in 1878, attempts were made to arrange 
a comm-omise between the empire and the papal 
see. Falk, the Prussian ‘ Kultus’-ministei-, re- 
signed in 1879, and certain modifications were made 
in the obnoxious laws in 1881 and 1883. Bismarck 
took a further step towards Canossa in 1885 when 
he proposed the pope as arbiter between Germany 
ancf Spain in the dispute as to the possession of the 
Caroline Islands ; and he practically owned him- 
self beaten in the concessions which he granted in 
revisions of the politico-ecclesiastical legislation in 
1886 and 1887. Another semi-religious difficulty 
which demanded government interference was the 
social persecution of the Jews (Jiidenhetze), which 
reached a climax in 1880-81. 

In more strictly political affairs the rapid spread 
of socialism e.xcited the alarm of the government. 
Two attempts on the life of the emperor (in 
May and June 1878) were attributed more or less 
directly to the Social Democrat organisation, and 
gave the signal for legislative raeasnres_ confemng 
very e.xtensive powers upon the administration to 
be used in suppressing the influence of socialism. 
These socialist laws, though limited in duration, 
have invariably been renewed (sometimes with 
added stringency ) before their validity expired ; 
in 1889 several of the most important towns of 
the empire were in what is called ‘ the minor state 
of siege ’ for police purposes, and a new permanent 
socialist law was carried by government in Novem- 
ber of that year. A plot, happily futile, to blow 
up the emperor and other German rulers at the 
inauguration of the National Monument in the 
.Niederwald in 1883 was considered by government 
to justify its repressive measures. Prince Bismarck, 
however, was not content with repressive measures; 
he has endeavoured by improving the condition of 
the working-classes to'cut the ground from beneath 


the feet of the socialistic propagandists. The 
acknowledgment in the emperors message to the 
Reichstag in 1881, that the working-classes have a 
right to be considered by the state, was followed 
by laws compelling employers to insure tlieir work- 
men in case of sickness and of accident, and by 
the introduction (1888) of compulsoiy insurance for 
workmen against death and ola age— measures that 
have been by some called ‘ state-socialism.’ 

The energetic commercial policy of government 
also, w'hich since 1879 has been strongly protection- 
ist, has its springs in similar considerations ; and the 
recent colonial policy, which began in 1884 with the 
acquisition of Angra Pequeua, may be consideied 
to be stimulated partly by the desire to gratify 
the national self-respect, and partly to provide new 
outlets under the German flag for the surplus popu- 
lation, and new markets for the home manufactures. 
None of the German colonies as yet, however, either 
in Africa or the Pacific Ocean, have proved of any 
great commercial value. The assembling of the 
Congo Congress at Berlin in 1885 fitly marked 
Germany’s admission to the list of colonial powera. 
On the maintenance and improvement of the army 
and navy the German government lias bestowed 
the most unremitting care, urged especially by the 
attitude of the ‘ Revanche ’ party in France, though 
hitiierto the imperial policy has been entirely pacific. 

Considerable parliamentary friction has been 
caused more than once by the unwillingness of 
the Reichstag to vote military supplies to the 
amount and in the manner demanded by the 
emperor and chancellor. The latter desire to have 
practically a free hand in military matters, while 
the national parliament seeks to exercise a consti- 
tutional control over the army resembling that 
illustrated in Great Britain by the annual Mutiny 
Act. A compromise was effected in 1874 in virtue 
of which the military strength was fixed and the 
supplies granted for periods of seven years at a 
time. In 1886 the government proposed to ter- 
ininate the current Septcnnut in 1887 instead of 
in 1888, and to immediately add largely to the 
peace strength of the army. On the rejection of 
the bill the Reichstag was dissolved (January 
1887) by the emperor and an appeal made to the 
country. The Iron Chancellor still possessed the 
confidence and the gratitude of the people, and 
the new elections in February 1887 resulted in a 
crushing defeat for the opponents of the govern- 
ment, notably the Freisinnige and the Social 
Democrats. One of the most remarkable features 
of this election was a letter written by the pope 
in favour of the arm5' bill, for which he subse- 
quently received a giftcl pro quo in a further 
modification of the May laws. The Military 
Septennate Bill was immediately passed, and was 
followed in 1888 by a Military Organisation Bill, 
which made several changes in the conditions of 
service in the landwehr. The subsequent budgets 
show an enormous increase in the extraordinary 
military expenditure. While thus seeking peace 
by preparing for war, Germanj’ has not failed to 
use diplomacy for the same end. 

A personal meeting of the emperors of Germany, 
Austria, and Russia in 1872 was considered a proof 
of a political alliance (Dreikaiscrhund ) ; and, when 
Russia drifted somewhat apart from Germany in 
1878, an offensive and defensive alliance was formed 
between Austria and Germany in 1879. Italy 
afterwards entered this Triple Alliance. Germany’s 
influence on the Eastern Question was recognised 
in J878, when the plenipotentiaries of the powers 
met at the Congress of Berlin. 

On 9th March 1888 the Emperor William I. died. 
His son Frederick, at that time suftering from a 
cancerous affection of the throat, immediately issued 
a proclamation, in which he promised to consider 
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‘ imiv iinfnie.-^tion!ilili; iiationnl need;:,’ and it 
M as understood and to some extent felt tliat a tnore 
Hl>cral eni had coinnienccd. The new cinjteror, 
lioo'cver, died on J/itli dune, and' William II., his 
son, M'ho .succeeded, at once i-ecurred to the policy 
of WillinTH I. and Prince Ilisinarck. Yfucli painful 
e.xciteinenl was caused hy a medical dispute as to 
the natnre and can.sc of the late. emperor's fatal 
illness, whicli speedily develo]) 0 (l into a party 
question, disensrsed on Iwth sides with virulent 
acrimony. The latter part of ISSS and the year 
18Sy were devoted hy the youn" emperor to visiting 
the eourts of several of* his felloiv-sovcrcigns in 
Europe. Germany continued to extend her colonial 
empire, not, however, ivithout coming to hlows 
with the natives ; and in Samoa became tempor- 
arily involved in ho.stilitie.s ivifh one of the chiefs. 
Ilillicultics on the cast coast of Africa led in ISSS 
to a hlochailo hy the British and German llects to 
l>ruvent tlic importation of arms and to check the 
shive-lrade. Tliis lasted until October 1SS9. 

Se.' SIfottumnila Germanirc //isloriert, edited bj’ Perfz, 
Waitz, See., a national work begun in 1819 and still un- 
fmislitd ; ‘IJeut.^ebe Gcschielite,’ by Dahn, Dove, i'C., in 
Oiesehrecht's Ge.’c/i ic/ifc (Ser /Jtirojyjisc/iai i’taa/en ( Gotha, 
ISSii cC r'lf.) ; AV. Alenzel, Gcsdiicliic tier DeuivUen (5th 
td. fj vok. Stiitt. 1855; Eng. trans. Lond. 1S18-49); D. 
Midler, Gt.^dndiU </« Deutsdica VoUn (lltli ed. Berlin, 
ISS-l); Stacke, J)tiihdic Ge/diidile (Lein. 18S0-Sli; 
Tri'it.schke, DcuUdic Gcsdiiditc ini lOtcn Jalirhundert (5 
vok. ladp. 1879 et tcq.); Eaiike, Dent. GeschidUe im Zeilalier 
del- Deformation (Ctli cd. G vols. 18S9-S2 ; Eng. trans. 
1815-17); Muller's Politisdic Gaddditc der Gcijenicart 
(an aminnl hi.storical register; with a resuind translated 
into English by I’etors, 1S7G). Also works by Luden, 
K. B. Jlenzol, iLoo, AVaitz, Souchay, .Sugonhoini, Sec . ; see 
al.'o under Erkdcrick THE GiiE.tT, XniUTV YE.\ns’ War, 
Bi.sjsarck, and otiier special articles. 

Works ill Englisli : J. Biyce, ITofi/ Homan Empire 
(7th cd. 188-1 ); J. Siino, Uistorn of (7«r«iani/ (1874, in 
Erocinnn's ‘Historicid’ series); 0, T. Lewis, Jlistorp of 
Gcrmaiiii (1874); S. Baring-Gould, Germanii, Present 
and Past (2 vols. 1879); Baring-Gould and Gihnan, 
Germnna (ISSO, ‘Story- of tlio Nations’ scries); S. 
AVliilinan, Imperial ffenaani/ ( 1889) ; Official {German) 
Account of Pranco-Gcrman War, translated by Major 
Clarke (1872 -SI) ; Seeley's Life of Stein (1879): and see 
under fi>ccinl urticle.s. 

Lan<!L'a(;i; Axn LiTKii.ATfni;. — 'J’lio miinerous 
dialects uhich were siioken hy the dill'creiit con- 
fedoraeic.s mid trihe.s of ancient Germany were all 
dcrivalive.s from one hraneh of the Aryan or Indo- 
Gernianic family of languages, yvhich sejiai-ated 
from the parent stock at a very- early- period, 
although sulwoiiueiitly- to the separation of the 
Celtic. AVc can trace tlie co-existenco of the two 
hranche.s of Teutonic sjicech known as Low German 
and High German n.-i far linck as the 7tli century, 
hut there is no evidence to show that they- existed 
:l 5 common uniform hingnagcs, from M-hich their 
variously nmdilied dialects were re.spectivoly 
derived. According to Max M'uller, there never 
w;vs one common 'I’outonie language, uliioh 
divergeil into trvo slre.am.s : Avhile the utmost 
we c.in rentiu-e to a.ssert in reg-ard to the variou.s 
High and Low Gennan diaU'ct.s is that Ihevrespcc- 
lively luis-ed at did'erent times thrnngli the same 
stages of grammutipal deyeloimient. The High 
German hiaiieh — which w.as sjioken in the dialect.s 
Ilf Swabia, I’.avaria, ;iTid Franconia — may- he class!, 
fled under three periiais — the Old High German, 
dating from the 7th centiny and extending to 
the perils! of the Cmsudes, or the 12lhcentnrv; 
the Middle High (iernian, heginning in the 12th 
tAMitnry mid eiiiiliiiuing till the Hefonnation ; 
mid the New High German, dating from Luther’s 
time toourown days. This N'ew High Gerni.m doc.s 
not leiae-ent the victory- of any- one High German 
dialect oiei tl-.e ot tiers ; it is i-,uht r the rt-sitU of 
a comiuoml'i-, Mhieh arose in the public trihuimls 


of the emiure. Luther found this compromise- 
speech best suited to his imrunse in translating 
the Bible, and his selection of it eirectnally cou- 
finned it in its litemiy suiireniacy-. The chief 
inotlem High Geriuau dialects are the Bavarian, 
-spoken Avitli variations in Bavaria, Salzburg, Tyrol, 
Upper and Lower Au.stria, and .Styria ; Swabian, 
spoken in AViirtemberg anil tlic adjacent jiarts of 
Ikivaria; and tlie Alemannic, spoken in Al.sace, 
the south of Baden, and Gennan Switzerlnml. 
The Saxon, Franconian, 

mid otlicr Uig. ■ arc gronped to- 
gether ns Midd '■ Each of these 

has a living literature of its own. Low Gennan 
embraced two main hranches, Lower Franconian 
and Old Saxon. TIio foniier, in wliich ive liave 
a fragment of a 9th-eeutury- translation of the 
Psalter, developed a tolcralily rich literature in 
the 13th centniy, which subsequently gave birth 
to the Dutch and Flemish tongues. The oldest 
literaiT nionument of Old Saxon also belongs to i 
the 9tli centmy; it is a Christian epic knoivn as 
Dcr Jlcliantl iq^r.) — i.e. The Healer or Saviour. Old 
Saxon dcvelojied into Middle Low Gennan after the 
13th century, with a copious enough literature, of 
M-hich Jlciiicl.-c Fos [circa 1490), a translation from 
the Dutch branch, is the most important i-clic ; and 
fhei-e arc traces of popular Lom- German literature 
down to the 17th centuiy. The chief extant 
dialects are the Frisian (q'v.) ami Plalt-Dcufseh 
(q.v.). Ill addition to the various dialect.s M-liich 
are commonly included under the heads of High 
and Lom- German, an inijioi-tant evidence of the 
cultivation of a form of Gennan diil'ering equally ] 
from the High and Lom- groups lias been picscn-ed ] 
to ns in the Gothic translation of the Biide, 
M-hich Avas made in the 4th century- hy Bishop 
Ulfilas. Sec Goths, Philologa'. 

The diH'nsion of Christianity among the Gcrnmnic 
tribes had tlic effect both of snjqiressing the use 
of the Bnnic chmnctei-s that had been common 
to them and of changing the cliaractcr of their 
literature, for, instead of the heroic sagas and 
‘ beast-ciiic.s ’ [Thicr-ejm) of a sangninaiy iiaganism, 
.scriptnral paraphrase.s, legends, and liyinii.s Avcrc 
now selected; Mhilc the ancient sy.slcm of allitera- 
tion hy degree.--- gai-c place to the rhyming unaiigc- 
ment of the Latin versification common in the 
early periods of the middle ages. Charlemagne 
himself made a collection of German popular 
jioetry ; and under his successors in the 9th and 
10th centuries some of the heroic epics dating from 
heathen times M-ere.M-riltcn donn (c.g. the JUklc- 
hrandsiicd), M-hile the . matter, of others TCceived 
a Latin dress at the hands of monkisli imcts. 
Under the Saxon cmjierois Latin became the 
laiigunge of the court, the climeh, and the laM-, 
M-hilc German was left entirely to the jieople, 
down to the firet nourishing jieriod of German 
poetry under the emjierois of the Hohenstanfen 
line. TIic Italian m-ius of this dyna.sly-, the stir- 
ring events pf the Gnisade.s, and* the intercourse 
M'ith the chivalry of I'rancc and Italy- kindled a 
love for literature and romance in the jirinccs and 
nohle.s of Gcrniaiqv. 'I’lie vcrnnciilar diiilccta Mere 
once more used for literaiy pnrjio.ses, e.sjiecially the 
SM'abian or court-.sjicoch. Many, both nohle.s and 
men of lower degree, belonged to the order of the 
Minnc-dini/cr (or .Singeis of Love), who roanieil 
from ciAstle to castle and from court to court, 
exhausting their ingunnity in dcvi.sing neM" jire- 
sentmenis of their n.-.iml subject, the roiiiaiitiu 
pn.ssion of love, and in inventing now and elabo- 
rate forms of vci>ification. The ejiic subjects 
ehiellv select ei! during the L'ith and Mth centnrit's. 
by Imtli courtly and pojinlar .singera, M-ere b.-e-ed 
on tlie history- of Troy-, the ilceds of .Alexamh-r the 
OiA-at, the h-gendary lore of Charlemagne and hi.s 
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paladins, and King Arthur and his knights, and of 
the Sangrael ; and it is to this period that we must 
refer the Nibchtngen Lied and Gudntn, which rank 
as the greatest treasures of German national litera- 
ture. It was to these tales of Parzival, Lohengrin, 
and the Nibelungen that Eichard Wagner turned 
in his efforts to create a national school of music- 
drama in the 19th centniy. Among the most 
successful romantic and epic poets and minne- 
singers helouging to the Swahian period we 
may speciallj' indicate Heinrich von Veldeke, 
Gottfried of Strashurg, Ulrich von Lichtenstein, 
Hartmann von der Aue, Neidhart of Bavaria, 
Wolfram von Eschenhach, Walther von der Yogel- 
weide, and Heinrich von Ofterdingen. Tlie 
Krieg auf der IVartbnrg, which has been classed 
among the didactic iioeras of this age, relates a 
mythical contest of poetic skill between the three 
last named. The taste for the TIucr-epos received 
a new impetus among the people in the middle 
of the 12th century by the re-translation, from the 
Erench into German, of the ancient poem of 
Eeinhard Fuchs, which, according to the distin- 
guished philologist Jakob Grimm, originated with 
the Frankish tribes, who carried it with them when 
they crossed the Rhine and founded an empire 
in Gaul, and from whom it was diffused among 
the neighbouring tribes of northern France and 
Flanders. German now began to be used for 

public proclamations and in collections of lau's, 
of which the Sachsensgncgel (1230) and the | 
Scfnaabenspiegcl (1270) are the most noteworthy. 

The period which succeeded the decline of 
chivalry was marked by a thorough neglect, 
among the higher classes, of national literature, 
which thus fml into the hands of the people. 
Yet some few chronicles, among which may 
be mentioned those of Limburg, Alsace, and 
Thuringia, were composed in the century from 1330 
to 1430. This was the age of the Meistersdngcr, or ' 
artisan-poets, who formed themselves into guilds 
like their trade guilds, and composed their verees I 
ill conformity witli the strict guild rules. ‘Meister- | 
gesang ' was at its zenith at the era of the 
■ Keforniation ; its most famous representative was 
Hans Sachs, the shoemaker of Nuremberg, who 
. also wrote epics, fables, and dialogue-pieces. The 
most honourable place among the pioneer cultiva- 
tors of German prose-writing belongs to Meister 
Eckhart, Taiiler, Suso, and their followera, the 
mystics. To this age belongs also the great ni^s 
of the Volkslicdcr, or national ballads, in which 
Germany is specially rich ; the fables and satires of 
Brandt {Narrcnschiff, or Shi]} of Fools) and Miimer, 
and the romances of the satirist Johann Fischart. 
Most of the FoUcsbiichcr too, such as Die Mehtsine, 
Die EaimonsJcindcr, Kaiser Octavianus, IVigalois, 
Tyll E ulcnspicgel , Dr Faust, and Die Schildbiirger, 
were written in the loth and 16th centuries to meet 
the demand of the people for iniagiiiatiye literature. 
The mysteries and passion-plays, which were at 
their height in the 15th century, and still linger at 
Oberammergau, in Upper Bavaria, and one or two 
other places, may be said to have given origin to 
the German drama, which numbered among its 
earliest cultivators Sachs, Rebliuhn, and Ayrer. 
The close of the loth century produced seveiul 
satires on the clergy and numerous theological 
writings for and against the tottering power of the 
Bomish Church. 

The writings of Luther, particularly his trans- 
lation of the Bible, which fixed a literary language 
for the Germans, and the works of Ulrich von 
Hutten, Zwingli, and of many of the other reformers, j 
were, however, the most important events in the | 
history of German literature from the close of the 
15th to the middle of the 16th century. But Luther 
addressed himself to the minds of his countrymen 


not merely through his polemical writings, but also 
by those noble hymns which, since his day, have 
constituted one of the greatest literary treasures 
of the kind. Many beautiful Kirchen-licder, or 
church songs, were composed during the next 
centuries ; to the I’ftlr belong those of Gerhardt, 
Franck, and Scheffler, who rrray be counted airrong 
the best hymn-writers of Germany. Nor should 
the Eonran Catholic hyrrrns of Angelas Silesirrs be 
passed over. The example of Luther as a ■writer of 
prose Genrran was larrdably followed by Sebastian 
Franck in his historical books, by the mystic 
Jacob Bohme, and Arndt, the most widely read 
religiorrs 'rruiter of the 16th century. 

The fervent effusions of the devorrt and elo- 
rjirent reformers were followed by a period of 
literary degeneration aird stagnation, which is in 
a great measirre to be ascribed to the demoralising 
effects of the Thirty Years’ War, when Germany 
was a prey to all the evils inse[)arable from civil 
strife, fostered bj' foreign interference. The indirect 
result of this .period of anarchy was to quench the 
national spirit and vitiate the popular taste ; for, 
while the petty courts aped the habits, language, 
and literature of Versailles, the lower orders forgot 
their own literature, with its rich treasures of 
legends, tales, and ballads, and acquired a taste for 
the coarse camp-songs imported by foreign mercen- 
aries, and the immoral romances borrowed from 
impure French and Italian sources. Almost the 
only names that break this barren wilderness are 
Moscherosch, a satirist ; Grimmelshausen, who has 
left vigorous pictures of the Thirty Years’ War; 
and Abraham a Santa Clara, a satirical preacher, 
possessed of both wit and humour. 

What is known as the first Silesian school of 
German poetiywas formed under the influence of 
the correct but cold Opitz (1597-1639) ; aud he was 
staunchly supported by the lyric poet Fleming and 
the epigrammatist Logan. 'The succeeding second 
Silesian school, headed by Hoffman von Hoff’mans- 
waldau, sought inspiration in the inferior Italian 
poets, and produced affected and extravagant 
pastorals. But, on the whole, the study of the 
national literature was neglected, and, although 
a host of learned societies were formed whose 
professed object was to purify and elevate the 
public taste, the results were lamentablj’ unsatis- 
factory. The poems of Hagedorn (1708-54) and 
Haller ( 1708-77 ) strack a truer and more natural 
note. But it was not till Gottsched (1705-66) 
succeeded, in his Critical Aid of Poelrtj, in draw- 
ing attention to the turgid pedantry and artificial 
stiffness of the classicist school that a better taste 
was awakened. In opposition to the Leipzig school, 
of which Gottsched was the centre, there arose the 
Swiss or Zurich school, in which Bodmer and Breit- 
inger were the leader's. An adverse criticism by 
Gottsched of Bodmer’s translation of Paradise Lost 
precipitated a controversy, knowrr as the Bodmer 
Streit. The Leipzig school attached all irrrportance 
to the prrrely intellectual arrd mechanical correct- 
ness of poetry ; while Bodmer and his disciples 
considered rather the imaginative and emotional 
elements. As irrore or less the orrtcome of this con- 
test arose the Saxon school, the leading member of 
which was the hymn-writer and fabrrlist Gellert, 
who for some years posed as the literary dictator of 
Germany ; the Halle school with Gleinr at its head ; 
and the 'Gerrrrarr msthetic school, rrnder the guidance 
of A. Bavmrgarten. 

In the end of the 17th century German phEo- 
sophy first lifted up its head in the wntings 
of Leibrritz, C. Wolf, arrd Thomasius. Eabener 
and other corrtributor-s to the Bremer Beitrcige, 
a group of lyric and dramatic ■sruiters who 
florrrished in the beginning of the ISth centurj’, 
were perhaps the first to bring literature 
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ajrain into inimeUuite touch with popular life. 
I5ut it is witii the names of Kloi)s(ock, Leisiiijr, 
Wieland, ami Herder that the brilliant ei)och of 
inodeni German literature begins. Tlicir Lniluence 
was alike great .and varied ; for, while Klopslock's 
poem of the Jh-ninh, and Ida Odc-<!, in which heliad 
taken iMilton as his model, re-echoed the tender 
piety of the old reformers, and were so thoroughly 
Gennau in their spirit that they .at once _ met 
with an enthusiastic resiwnse in tlic hearts of tlie 
jieople, Lessing's comedy of Minna von Bai'nhchn 
iijitl his drama of Nathan tier Jrrisc may be said to 
have created anew the dramatic art in Germany. 
AVieland, on the other hand, was the complete 
antithesis of Klopstock, although, like Klopstock 
and Lessing, he w.as the founder of a new stjde. 
He g;ivo a graceful ilc-vibility to German diction 
winch it liad never before been made to assume, 
imparted to Ids numerous tales and remauces 
an undisguised sensuous materialism, which, like 
his style, hail been borrowed from the French philo- 
sophors of his day, and thus introduced into the 
language and literature of Germany the germs of 
many defects, as welt its graces, to which they had 
hitherto remainud stinngers. Herder is the typical 
representative of those who resorted for their in- 
sjnration to the .simplicity of the Voll'sliuier and 
the poetry of miture and of the Orient. His pre- 
dominant tendencies are indicated in his favourite 
motto, ‘ Light, loi-e, life.' And he also did admir- 
able work .'LS a philosopher and critic. ’ In fact, his 
philosopldcivl critiiiues of foreign and German 
litemture coiitrihuted materially to the complete 
literary revolution which ushered in the modem 
jieriod' of German poetry. The influence exerted 
on tiorman literature by these writers, who may 
be rogardcil its its regenerator.s, was soon appreci- 
able in every branch of knowledge. The Swiss 
Salomon Gessner show.s some literary kinship 
with Kloii.stoek in his sweetly seiitimcnt.al idylls. 
Hlumaiier and Kortmn, seeking to perpetuate* the 
irony of Wieland, made tiavcsty of more serious 
cirii.sion.s. And it wits in the s.a'nie vein, but .sea- 
soned with stronger s.atirc, that Lichtenberg wrote. 
From the inipulse_ communicated by Lc.ssing came 
the critical icsthetic writings of tVinckelmann, and 
the books of men like Zimmcrm.ann (.author of 
On Solitude) and Moses Mendelssohn. The aims 
which Herder had set before him were adojited by 
a band of writers whoso chief characteristics con- 
ferred upon the age they lived in the name of the 
Stnrm-vnd-Drawj period. Hut the poetic spirit 
reged in them too violently and refused to be sub- 
jected to the laws and restraints of artistic pro- 
duction. Klinger, one of who.se dratnn.s gave 
title to the .school, and ‘Maler’ Miiller were the 
champions of the movement. IL'unann, in spite 
of his oracular and enigmatical uttciances, had 
much in common with this school, though he did 
not belong to it. 

.■\mong the g.ila.xy of great name.s which liave 
imiiarted renown to the literary and scientific annals 
of Germany during the last hundred years we can 
only iu'tance a few of (he principal writers wlio 
have more esjieclally enriched the scvenrl depart- 
ment-sof Ic.arning with which they have been iis.soci- 
ated. Fhilosophy, which originated, as stated, witli 
Leibnitz (lOtO-lTlO), who, however, wrote in Latin 
and I'runch, assumed a degree of individuality and 
completene-s through the intellectual acuineit and 
subtle aimlysls of Kant. Fichte, .Schelliiig, and 
Hegel n hich have no paiallel in any other coiintiy. 
Other names worthy of mention in'this dep.artnieiit 
are Fries, Jac.-ibi, Herb.art, Schopenhauer, Zeller, 
I'euerbach. Haader. Fd. von Hnrtrn.ann, Lotze, 
Haeckel, Fechn'-r, M'undt, and I’lleiderer. In theo- 
logy Heinhard, I'auhis, Schhdermacher, IJe Wette. 
Marheineke, Xe.ander, .lulins Miiller, Litcke, Haiir, 


Strauss, Mohler, Dollinger, Ewald, Hase, Lip-sius, 
Dorncr, Kit.schl, 'Wellhausen, Holtzmann, and a 
host of others .have infused new life into bihlic.al 
inquiry. Invaluable results have been attained 
by the' philological and critical researche.s of F. A. 
^Volf, Hermann, Miiller, J. and \\. Grimm, Bopp, 
La-s-sen, Gesenims, Schlegel, IV. Humboldt, Lepsin.s, 
Bunsen, ^■on der Ha"on, Lachmann, Simrock, 
Moritz Haujit, Benfey, Pott, Schleicher, Steinthal, 
Diez, &C. In arclueology, histoiy, and jurispru- 
dence all nations owe a debt of gratitude to 
IVinckelmnnn, Heeren, ’ Lobeck, Yon Raumer, 
Schlosser, Von Hammer, Gervinus, Dahlmann, 
■\Vaitz, B.anke, Blunt.ichli, Niebuhr, Mommsen, 
and Duucker. 

In poetry and belles-lettres the name of Goethe 
is a liost in itself. In his Leiden dcs J nngen 
IVcrther (‘The Sorrows of Young Werther’) 
he carried the sentimental tendencies of the 
Stimn-und-Drang school to their culminating 
point ; but his own later and very numerous works 
became in time more and more free from its 
blemishes, and rose to an almost Olympic calm, 
a Hellenic strength, and grace, and proportion. 
In Goethe's middle period he was intimately 
associated with Schiller (1759-1S05), whose early 
works. The Itvhhcrs, Ficsco, and Don Carlos, threw 
the whole German jicople into a frenzy of excite- 
ment. Schiller’s later dramatic works, if less 
e.xciting than the.?e, gave evidence of more matured 
taste, while some of Ills ballads and lyrics may be 
said to stand unrivalled. The tem’leucy of the 
German poets for di-nwiim together into schools 
w.as again exemplified in tlie case of the Goltinncr 
Dkhterbund, formed at Giittingcn about 1770. Its 
lending spirit w.as Voss, better known for his 
tianslation of the Homeric poems than for his 
Idyllic Litisc. IVith liim were .associated more or 
less closely Blirger ( author of Lcnorc), llUlty, the 
two Counts Stolberg, and Claudius. They took 
Klopstock for their high-priest, and sang of friend- 
ship, love of country, ami all high and noble ideals. 
Among the works of pro.se fiction ivhich np[>eared 
soon after this period are the novelettes of Zschokke, 
the romantic tales of Vulpiiis, the artistic romances 
of Heinsc, and the humorous romances of Hipjiel 
and J. G. Miiller. inland attained groat reputation 
.a.s a writer of sen.satioiml dramas, and Ivotzelmo 
ns .an inexhaustible composer of light elfective 
comedies. 

The lloni.antic school, which succeeded the Sturm- 
und-Drang peviod, found for a while its inspiration 
in the metUeval romances and in Shakcspeaie, 
adjnirably translated by Hchlogol anil Ticclc. Its 
chief representatives and defendere were A. W. 
Schlegcl, Friedrich von Hanlenberg, bettor known 
as Noviilis ( 1772-lSOl ), Ticck, Fr. Kchlegel, Schcll- 
ing, and 'Wilhelm von Humboldt. Kleist is the 
chief dramatist of the school. Among the writera 
who were smitten with the same tendencies are the 
poet Ilblderlin, and Do la Motto I'onqiid, E. T. W. 
llolVmann, and Chami.sso, who loved to dwell on 
the mysterious ageiicie.s of nature, which they 
attempted to individualise and bring into ns.so- 
ciation with material forms, as in the Undine of 
the first, the fantastic talcs of the second, and the 
Veter Seidcmihl of the third, .lean Paul llichter, 
the s,atiri.st and humorist, though somctime.s in- 
cluded in the Komaiitic school, in reality occupies 
a position ajmrt from and far above his compeers ; 
and few novelists ever exerted so hasting an inilu- 
ence on the literature and mode of feeling of their 
compatriots as that which Iticliter exerci.sed over 
the mind.s of the middle classes of Germany during 
the clo.se of the hast and the early part of the 
pfe.scnt ci'ntuiy. Poetrj- ha.s also found noble 
representatives in the so-calhsl V'atrrlnndsdirJder 
(I’oets of the Fatherland), among whom wo may 
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instance. Tlieodor Kiii-nerand Arndt, wliose spiiited 
patriotic songs are intimately associated with the 
war of ISIS against Napoleon, in which tlie ' former 
fell fighting gloriously. Riickert and TJhland 
belong to the same school ; but tlie former is more 
especially known for his admirable adaptations and 
translations from oriental languages, anil the latter 
for his exquisite romances and ballads. 

The public taste in fiction still encouraged the 
production of sentimental tales, in a sickl3' style, of 
which Clauren maj^ be mentioned as an example, 
chiefl.y on account of the ridicule directed against 
him by the novelist Hauff, the champion of a 
healthier taste. Spindler, Wilibald Alexis (AAk 
Haring), whose Wcdladmor and other books are 
imitations of AA'alter Scott, and Caroline Pichler 
also belonged to a sounder and ' more artistic 
school. Raupach occupied the stage with his 
historical tragedies and his comedies, rivalled in 
south Germany bj' Baron von Auffenberg, and on 
the Rhine bj' Immermann, known also as the author 
of the romance Mi'mchhanscn. Adolf Milliner and 
Grillparzer are also important names in the later 
history of the German drama. 

Tile decade 18.90 to 1840 is usuailj' spoken of in 
German literary histories as the period of ‘ Young 
Germany,’ a period of gifted but somewhat imma- 
ture striving for independence and free self-de- 
velopment. Count Platen in his odes, sonnets, 
comedie.s, &c. represents the transition to this era, 
of which Karl Gutzkow, Borne, and Laube maj' be 
taken as characteristic representatives. _ But the 
greatest name of this time is that of Heinrich Heine, 
who ranks with Goetlie and Schiller for l.yrical 
power, and at the same time is master of an almost 
niatclile.ss prose stjde. Menzel signalised himself 
bj^ his attacks upon Goethe, Heine, and Gutzkow. 
Auerbach may be regarded as the creator of the 
Dorfgeschichte or village story, in which he has 
been followed by Maximilian Schmidt and Anzen- 
gruber. The sombre and sentimental Lenau j 
(Niembsch von Strehlenau) is perhaps the chief 
name of the later Austrian school, which includes 
Count Anersperg (Anastasius Grlin), Karl Beck, 
Moritz Hartmann of Bohemia, and A. Meissner. 
Emanuel Geibel, even _yet one of the most popu- 
lar lyric poets in Germany, was the head of the 
band of poets who assembled round King Maxi- 
milian of Bavaria, among whom also were Dingel- 
stedt, Bodenstedt (whose exquisite poems in the 
oriental style were published under the nom dc 
guerre of Mirza Schafly), and Paul Hej'se. Gott- 
sohall wrote epic poems as well as dramas. Hebbel 
and Grabbe were both dramatists of vigorous but 
ill-disciplined power. Pmtz, Hoffmann von Fal- 
lersleben, Schulze, Herwegh, Hebei, Freiligi-ath, 
(peculiarly skilful as a translator of English, 
Scottish, and French poetr^A, Schefer, Schack, 
Hamerling, and Leander (A^olkmann) may also 
be mentioned among recent n’ritei's ; Freili- 
grath and Hamerling have done better than average 
work as poets. Among modern epic poets are 
Jordan (Die Nibchtngen), Kinkel, Redwitz ( Awiar- 
(inth), Otto Roquette ( Waldmeister’s Braid-fa7irt), 
Scherenberg, Bbttger, and A^ctor von Scheffel 
(Trompefer von SiikMngcn). Manj' of these are 
also dramatists ; others are Halm ( Baron Miinch- 
Bellinghausen), Moser (a ‘second Kotzebue’), 
Frej'tag, Ernst von AATldenbruch, Fitger, and 
Anzengruber. 'Paul Lindau has made a success 
as a writer of neat comedies ; and in even slighter 
work Benedix, Tiipffer, Blum, i&c. are well-known 
names. Fiction in Germanj’, as with ourselves, 
has been developed to an enormous extent in the 
present centiiiy, and no more than a few of the 
most prominent n.anies c.an be here mentioned. Ida 
von Halin-H.ahn, F.annj- Lewald, Johanna .Schopen- 
hauer, A’cn Hillern, and E. ilarlitt are among 


the best known of the ladj’-novelists, who Iiave 
recently been joined by ‘Ossip Schubin’ (A. 
Kii-schner). Gustav Freytag, one of the oldest, is 
still the most eminent of living novelists. Spiel- 
hagen, Hacklander, Gottschall, Gerstiicker, Paul 
Hej'se, Charles Sealstield, Ebers, Dahn, .Scheffel, 
Lindau, Gottfried Keller (a Swiss), Oskar Meding 
( Sainarow ), Fr.anzos, and George Taylor ( Hausrath ) 
have all in turn enjoyed wide popularity, to which 
some of them are still adding. Low German has 
been elevated to the dignitj' of a literarj' tongue bj- 
Fritz Reuter, one of tlie greatest, if not the greatest, 
of German humorists, and bj' Klaus Groth. 

But numerous as have been writers of poetic 
and dramatic literature during the present centuiy 
in Germanj', the tendency of the German min'd 
h.as of late years been rather to science than 
fiction. The immense impetus given to the taste 
for scientific inquiry bj' A. v. Humboldt’s 
Travels, and bj’ his Cosmos and Vicivs of 
Nature, has been followed bj' the appearance of 
a multitude of records of travel, among the more 
important of which we can onlj' instance those of 
Martins in Brazil, Poppig in South America, 
Tscliudi in Peni, Lepsius and Bnigsch in Egypt, 
Schomburgk in British Guiana, Giitzlaff in China, 
Siebold in Japan, the brothers Schlagintweit in the 
Alps and in central Asia, Barth, Vogel, Rohlfs, 
and Schweinfurth in Africa, and Leichhardt in 
Australia. 

In conclusion we can only group together the 
names of a few of the raanj' eminent Germans 
who bj' their labours and researches in physical 
and natural science have at once eniichecl the 
knowledge of the world and enhanced the literary 
and scientific gloiy of their own countiy. AA'ith- 
ont again referring to writers who have been 
alreadj' mentioned, we may specially instance, in 
astronomy and mathematics, Bessel, Encke, Struve, 
Gauss, and Miidler ; in the natural sciences and 
in medicine, Johannes Midler, Ehrenberg, Cams, 
Oken, Schleiden, A^on Buck, Liebig, Kopp, Simon, 
Dove, AHrehow, Moleschott, Bischoff, Rose, A’ogt, 
AA'^emer, Poggendorf, Erdmann, Gmelin, Griife, 
A^ogel, Rokitanskj’, AA’^agner, Schiinbein, Helm- 
holtz, Haeckel, Mitscherlich, AA'. AA^eber, Kirchhoff, 
Neumann, Dn Bois Rejunond, Hahnemann, Hufe- 
land, A’'on Baer, and Dieffenbach ; in histoiy, 
arch.'Pologj', and biognaplij', Leo, Diincker, Curtins, 
Giesebreclit, Sj’bel, Treitschke, Becker, Boeckh, 
Preller, Creuzer, Jacobs, AA^achler, Kuno Fischer, 
Preiiss, Bottiger, ALamhagen v. Ense, Pertz, 
Lappenberg, Pauli, &c. ; in geogi-apbj', ethnology, 
statistics, politics, &c., Berghaus, Ritter, Peter- 
m.ann, Stein, Hiibner, Klbden, Kohl, Bunsen, 
Bastian, Ideler, Zachariii, Gentz, Gneist, Ruge, 
Roscher, Schaffle, Riehl, Lassen, Unger, Ziminer- 
mann, and Otto Peschel ; in law and jurispni- 
dence, Savignj’, Thibaiit, Eichhorn, Putter, Waitz, 
Feuerbach, Grolmann, and Mittermaier ; in the 
historj' of esthetics and the line arts, Fr. A'^iseber, 
Cairiere, R. Zimmermann, AA’'eisse, Sch.a.ssler, Ed. 
Muller, AAkiagen, Kircbmann, and Lubke. 

The genius of her musicians has placed Germany 
at the head of the musical world. Such names as 
Seb. Bach, Handel, Gluck, Mozart, Haydn, Beet- 
hoven, and P. E. Bach in the 18th centuiy, and 
Schubert, Spohr, AA’'eber, Mendelssohn, Schumann, 
Brahms, Liszt (though a Hungarian by birth), and 
AA'agner in the 19th, are known to all who take 
an interest in the art of sweet sounds. In con- 
nection with this subject the writings of Helm- 
holtz, Kbstlin, Ehrlich, Schum.ann, AA''agner, and 
Liszt should be noticed. 

Detailed accounts of the lives and literaiy careere 
of the pi’incipal writere, such as Goethe, Heine, 
Herder, Reuter, Richter, Schiller, ikc., will be found 
under their several names. See also such articles as 
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.EsTitirric.s. lijonuAi’nv, 'Dkama, Mrsic, Philo- 

KOI’IIV, PlaIT-RkUTSCII, K05!AXTICIS^t ; .Ulil for 
the fJerman printed cliaractcv, Black Lkttlr. 

Liininwgc , — The Etandanl authority on German Ix;xico- 
grajdiy is the great Drut!ch(s II orterii'rA, begun in 1852 
by the brothers Griinin. ami still in progress, under the 
care of Jlorir Heyne, Rudolf Hildebrand, Slatthias IvCxtr, 
Karl AVeigand, and K. 'Wiilcher. Admirable books arc 
the Dictionaries by D. Sanders (ISCO-Cy) and Kluge 
(1^21, and the smaller books by Sanders (3d ed, 188;!) 
and tt'eigand ( Ith ei 1882), the latter the bc^t of all 
the sin.aller dictionaries. Other successors of the Grimms 
■vrcrc IIolTmann von Fnllerslebon.Uhland.Selmieller.Gralf, 
?Ias=mann, AV. At'aclteniagcl. Al. Ilanpt, 11. v. R.aumcr, 
Fr. I’/eifTer, Iloltzmann, MiillenhofT, Zamckc. Bartsch, 
AA'cmhold, Paul, and Sievers; as tvell as, in the wider 
sense, Bopp and .Schleicher. A few S])ecial books that 
in.ay merely be named arc I<e.acr’E M itlcUioch'laitfches 
//nmficorferhi'c/i (1SG'J-7S)-, DiofTenbach and Wulcker’s 
}mil yiakr-Dculsclic.t Wijrtcrbiich dcr Mitllo'cn 
tinil yrunrn Zeit (187-J-85): 0. Schadc’s AUdcutschcs 
M'Srtcrlmrh (2vt ed. Halle, 1873-81); Grimm’s Deutsche 
Gmmmatik, edited by AV. Scherer (Berlin, lS(!9-78); H. 
Eiickert’s Gerchkhte der ycuhochdcutschcn Schriftsprachc 
(1875); R V. Raumer, Gcfchkhtc der Gcnnankchcn 
PkHolo'jic (1!>70) \ Triimel, D(« Litlcratiir der Dciitschen 
ilundnrlcn (bibliogr.apliiaal, Halle, 1884); and .Strong 
and Aleycr’s J/idnrii of the German Danr/tuuie (188(i). 

Literature . — See W. .Scherer's Gesehiehte dcr Dcutachen 
Litteralur (Berlin, 1883), of which the Clarendon Press at 
O.tford has published a translation (2 v<d.s. 1880); Kober- 
Etein’s Grundrias dcr Gca. der Dcut. yatioualliitcrutur 
(Cth cd. 0 vols. Ijcip. 1872-74); ATlmaris Geseh. der Dcut. 
Ahitioiiidlitteratur (22d cd. 2 vols. 1885); Stern’s Lexi- 
con der Deutaehen Litteralur (1882); and works by 
AVackeniagel, Kurz, Gervinus (German poetry), Goedeke 
(poetry), Roqnetto, Koenig (illustrated), and Gottsehall; 
for literature of 18th century, Hettnor, Hilicbrand, ami 
Bicdcnnann ; for literature of 19th ccutuiy, Julian 
Schmidt. Taylor of Nonvich, Coleridge, Do Quincey, 
Carlyle, and Lewes did much to spread the taste for 
German literature in England, See also Jletoalfc’s 
Hi at. of Ger. Lit.( 1858, b,ased on AHlmar ) ; AV. Mcnzel’s 
Jliaiorii of German Literature (trans. 4 vols. 1840); B.ayard 
Ta^’lor’s Studies in Ger. Lit. (1879); and Hallam’s JE/i'f. 
Tltat. of Europe in the Middle A<ica. Among more 
recent books are Gostwick and HniTison’s Outlines of 
German Literature (2d ed. Loud. 1883); .V. M. Sclss’s 
Critical Outline of Lit, of Germanit (trans. Loud. 1884); 
and AA*. JI. JlacCallum’s Studies in Ukjh German and 
JAiic German Literature (18-9). 

(Jernieil, a disused bot.'inical synonym for 
Ovary (ipv.). 

(Jcriiicr.slieim, «• town of the Bav.arian Palat- 
inate, occupies .a marshy site on the left, hank of 
the Rhino, 8 miles SSAV. of Spiros. Founded in 
127(5, it fell into the hands of the French in 1044, 
1074, and 1088; and in 1793 the Austrians here 
defeated the French. Pop. 0132. 

Gerinilitl], the ‘ Innlding’ month (March-April) 
in the French revolutionary Calendar (rpv.). 

Gcrillilltltioil (Lat. genninutio, ‘sprouting’), 
the hegimung of growth in a seed, or of the devel- 
opmental iiroce.s-s hy which it is converted into a 
new jdant. .See Si:i;i); .also, for crviitog.amic 
)dantE, Fim.Ns, Fpyr.i, tie. 

Germ Theory. .See Gi;i!.m. 

GerAnio, I.i':on, French historical genre-]>aintcr, 
was horn at Wsoul, Hth -May l.S’24, and in 1841 
entered the studio of Paul Uelarochc at Paris, at 
the same time attending the Scluxd of the I'ine 
He l.egan to exhihit in 18)7; in 18.5.5, 18.57, 
and 18(51 he travelled in (he Fast; ami in 1803 he 
Ycas ap]ioinled i>rofessnrof IVmting in the Schoid of 
the I'ine .Arts. His lijs-t great picture, ‘Tlie Age 
aiul tlio Birth c»f Christ,* waKoxInliittMl 
in 18,55 : and four years later his ‘ P.oman (Iladiatm-s 
in the , Amphitheatre’ nu'sed to the highest jiitcli 
hj** rrjmtntifm fis a cohiuri>t nn<l jirvitifcr <11 tlu* 
htiniaii a rf'putution which was still further 

enhancf.sl hy ‘Phryne In-fore her .ludg.ss’ (RsGI). 


In the same ye.ar he oxhihited, .among other jde- 
ture.s, ‘Socrates se.arching for Alcihiades .at the 
Ilonse of Aspasia,’ ‘ The Two Augurs,’ and a por- 
trait of R.achel. ‘Louis XIV. and Moliere,’ ‘The 
Prisoner,' ‘Cleopatra and Ctesar,’ ‘The Death of 
C.a-s,ar,’ ‘The Pt.aguc at Jl.arseillcs.’ ‘Dc.ath of St 
•Terome,' ‘Lioness meeting a Jaguar,' ‘Re.x Tihiceu ' 
(1874), and ‘ L’Eminence Grise ' (1874) .arc among 
the he.st known of his .suhsenuent works. See Mrs 
C. H. Stnanahan, Ilktory of French Puinthiy ( 1SS9). 

GcroilU (ane. Gcntnda], capital of the Spanish 
province of the same name, is situated (55 mile.s hy 
r.ail XE. of B.arcelonn. It contain.s .a heautiful 
(Jothic cathedral of the 14th .and loth centuries. 
The inhahitant.s c.any on the manufacture of 
paper, cork-cutting, spinning, and we.aving. The 
tortilications are now of little value. Poj). 15,015. 
The town w.as formerly a place of great strength, 
and h.as undergone sever.al notable .sieges, particTi- 
l.arly in 1053, 1684, 1094, 1700, .and 1809, on e.aeh 
occasion hy the French. — The province of Gcrona 
inc.asnre.s 2271 sq. m. in extent, and had in 1883 a 
pop. of 301 ,330. 

Gerry, EbnitiDGE, American .statesman, was 
horn in Marhlehe.ad, Massachusett.s, 17th July 
. 1744, graduated at Harvard in 1705, .and w.a.s 
elected to the M.ass,achu.sett9 A.s.scmhly in 1773. 
He w.as a member of the Continental Congress of 
1770, and served on several important committees ; 
and in 1789 the Republican party elected him to 
the first National C'ongrcss. He was one of the 
envoys sent in 1797 to cst.ahli.ehdiplomatic relations 
with France. His colleagues, Marshall and Pinck- 
ney, being Federalists, were ordered to quit France, 
but Geriy was permitted to remain ; and he did 
remain, to the indignation of American.s, until his 
recall was oidered. Elected governor of Jlassa- 
cliusetts in 1810, Gerry, who was a keen partisan, 
removed the holders of civil oflices and re])laced 
them with Republicans; and be unf.airly rearranged 
the districts ot the st.ate so .as to secure the advan- 
tage to his own partj' — a manaaivre for which his 
opponents coined the word (jerrymander. Ho Avas 
defeated in 1812, hut his party rewarded his zeal 
hy electing him to the vice-presidency of the United 
Stales, in which oiricc he died, _23il Xovembor 
1814, at AVashington. There is a Life by Jaines T. 
Austin (2 vols. Boston, 1828-29). 

Gcr.S, a dc))nrlmcnt in the south-west of France, 
separated by Landes from the Bay of Bi.scay, with 
an are.a of 2H5 sq. m., a climate healthy and tem- 
jiei-ate, ,a soil only moderately productive, no mineral 
riches, scarcely any trade, and an agricultur.al iiopu- 
lation, among whom education has' not ri.sen above 
a very low level. In 1801 there were 29,8,931 inhabit- 
ants, hut the number has since steadily decreiu-ed ; 
in 1881 it had fallen to 281,532 ; in 1880 to 271,391. 
There are jiarallel lines of liills in the south, separ- 
ated by fnn-shnj>ed ralleys which expand as they 
extend towanhs the plains in the north. The tiers 
.and other iirincipal rivers are tributaries of the 
Garonne and Aifour. One-half of tlie surface is 
devoted to agriculture, and nearly a sixth to vine- 
yards. AA'ine of very imxlciute qualify is ])ioduecd 
in considerable quantity; great part of it is con- 
verted into Armagnac hiundy, which, after Cognac, 
i.s esteemed the liest. The department 1ms live 
.arrondis-seinenls, tho.se of Audi, Condom, Lcctoure, 
Lombez, and Mirande ; the caiiilal is Audi. 

GciAsail, a village in the .Swi.«s cnnt<m_ of 
.Schwyz, on the Luke of Lucerne, nml near the foot 
of the Rigi. Po)!. (1889) 1771. From 1390 till it 
was .absorbed by the Freneh in the Helvetian 
Republic ( 1798) tlie village and its territory, 5 mile.s 
squait;, wiLs an independent republic. In 1817 it 
lx.Tanic part of Schwyz. See CooFnlge in the Enyl. 
Jlistor. Jleririr, .July 18SS. 
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Gcrson, John, one of the most eminent scholare 
and divines of his time, was born at the village of 
Gerson, in the diocese of Rheims, December Id, 
13C3, his proper name being Jean Cliarlier. He Avas 
educated in Paris, at the College of Navan-e, under 
the celebrated Peter d’Ailly. Here he rose to tlio 
highest honours of the university, and ultimately to 
its chancellorship, having acmiired hv his extra- 
ordinary learning the title of Doctor Ohristianissi- 
mus. He Avas a clear and i-ational theologian, an 
enemy to scholastic subtleties, while his reason 
found rest from all its difficulties in a devout 
Christian mj’sticism. During the unhappA^ contests 
Avhich arose out of the rival claims of the tAVO lines 
of pontiffs in the time of the Western Schism, the 
university of Paris took a leading part in the 
negotiations for union ; and Gerson Avas one of the 
most active supporters of the proposal of that 
university for puttin" an end to the schism by the 
resignation of noth the contending parties. SVith 
this vieAV he visited the other univereities, in order 
to obtain their assent to the plan proposed by that 
of Paris. But, although he had the satisfaction of 
seeing this plan carried out in the Council of Pisa, it 
failed, as is vreii knoAA'ii, to secure the desired union. 
In a treatise inscribed to his friend D’Ailly he 
renewed the proposal that the riA’al pontiffs (now 
not tAVO, but three since the election of John XXIII. 
at Pisa) should be required to resign; and in the 
new council held at Constance in 1414 he Avas 
again the most zealous advocate of the .same ex- 
pedient of resignation. But his OAvn fortunes Avere 
marred by the animosity of the Duke of Burgundy 
and his adherents, to Avhom Gerson had become 
obnoxious, and from Avhom he had already suffered 
much persecution, on account of the boldness AA'ith 
Avhicli he had denounced the murder of the Duke of 
Orleans. To escape their vengeance he Avas forced 
to remain in exile ; and he retired from Constance, 
in the disguise of a pilgrim, to Rattenberg in the 
Tyrol, Avhere he composed his celebrated work, De 
Consolatione Thcologiai, in imitation of that of 
Boethius, Da Consolatione Philosophiw. It AA'as 
only after the lapse of sev'eral years that he Avas 
enabled to return to France, and take up his resi- 
dence in a monastery at Lyons, of Avhich his brother 
Avas the superior. He devoted himself in this retire- 
ment to AA'orks of piety, to study, and to the educa- 
tion of youth. The only fee he took from his 
pupils Avas a promise to repeat the prayer, ‘Lord, 
haA'e mercy on thy poor ser\'ant Gerson.’ He died 
12th July 1429, in his sixty-sixth year. His Avorks 
fill five A'olnmes in folio (AntAA'erp, 1706). The 
famous treatise on the Imitation of CArfst, (q.v.) 
has been ascribed to him by some Avriters, but it 
is noAv hardly doubtful that the true author Avas 
Thomas a Kempis. The authority of Gerson is 
much relied on by the advocates of Gallican prin- 
ciples ; but the Ultramontanes allege that the prin- 
ciples laid doAvn by him as to the authority of the 
pope are onlj'^ applicable to the exceptional case in 
which he Avrote — viz. that of a disputed succession, 
in Avhich the claim of each of the riA’al popes, and 
therefoi’e of the existing papacy itself, Avas doAibt- 
ful. See the studies by Charles Schmidt (Str,as- 
burg, 1839) and ScliAvab (Wiirzburg, 1858). 

Gerstiickcr, Fkiedrich, a German noA-elist 
and Avriter of travels, Avas born at Hamburg, 10th 
May 1816. Animated Avith an irrepressible impulse 
for travel, he in 1837 AA'ent to Noav York, and began 
a six years’ tramp tln-ough the United States, pai’t 
of the time Avorking at vaiious trades, part of the 
time leading an adventurous life as a hunter in the 
forests. In 1843 he retAirned to Germany, anil 
published Strcif- -und Jagdzuge durch die Vercinig- 
icn Siaaicn (1844), Die Rcgidatoren in Aidansas 
(1845), Die PI itssgn'ndcn dcs Mississippi (1848), &c. 
Leaving home again in 1849, he traA'elled round the 


Avorld by AA’ay of America, Polynesia, and Australia, 
reaching Germany in 1 852. Most of the veara 1 860- 
61 Avere spent in South America; in 1862 he 
accompanied Duke Ernest of Gotha to Egypt and 
Abyssinia ; and in 1867-68 he undertook anotlier 
long journey, visiting North America, Jlexico, 
Ecuador, Venezuela, and the West Indies. Of this 
last he "aA'e a description in Mcjie Reisen (1868). 
His be.st books include Tahiti, Die Bcidcn. Struflinge, 
Untcr deni PEqtiator, Gold, Inselwelt, and tJm die 
Welt ( 1847-48 ). , His Gcsammcltc Schriften appeared 
in 44 A’ols. in 1872-79. Gerstiicker died at Bruns- 
AA’ick, 31st Ma 3 ’ 1872. His AA’orks, of which several 
have been translated into English since 1847, oaa'c 
their popularitj’ to their simple, homely stjde, and 
to the vigour and tnith of the descriptions ami 
chai-aoters. 

Gci*va.S (Staehj/tarphcta Jamaicensis), a small 
verbenaceous shrub of the West Indies and tropical 
America. It is re^ai’ded as of high medicinal v.alne, 
and AA’as used by the Indian sorcerers as its ally the 
yei’A’ain AA’as in liurope. It has also been introduced 
into Europe as Brazilian tea, and also frequently 
emploj’ed as an adulterant of tea proper. 

Ger A’ase OF Cantekburv, a monk Avho Avrote 
a painstaking and fairlA’ tnistAA’orthjv chronicle of 
the reigns of Stephen, Hem-.y II., and Richard I., 
and also a history of the archbishops of Canterbm-y 
doAA’n to Hubert W.alter. These Avoi-ks are A’aluable 
especially as elucidating the contempoi’ai’j’ I’elations 
betAA-eeir church and state, though Gervase seems 
to have been animated throughout by a persistent 
dislike to the House of Anjou. The former Ava.s 
edited b 5 ’ Bishop Stubbs for the Rolls series (2 
A’ols. 1879-80). 

Gervase of Tilbura’, a histoi-ical Avriter, bom 
probablj’ at Tilbui-j’ in Essex about the middle of the 
12th centurj’, and often said, Avithout any founda- 
tion, to have been a nepheAV of King Hem-j’ II. of 
England. He lectured on canon laAv at Bologna, 
and AA’as, under the Emperor Otho IV., marshal of 
the kingdom of Arles, and lastly provost of the 
nunnery at Ebsdorf. He died about 12.35. His 
chief AVOA’k is his Otia Imperialia, composed about 
1212 for the entertainment of his imperial patron ; 
the firet tAA’o books consisting of an abstract of 
geography’ and historj’, the third containing a 
collection of ciAiious beliefs about the ‘ Veronica,’ 
British sirens, the magnet, and the like. The non- 
historical portions of tlie Avork AA’ere edited bj’ Felix 
Liebrecht ( Hanovei’, 1856 ). The AA’hole Avas printed 
admirahlj- bj’ Leibnitz in vol. i. of Seriqitorcs Rerum 
Bninsvicensium. Manj’ other AA’orks have been 
attributed erroneouslj’ to Gervase of TiUmi’y. A 
Liber Facctiarnm, or book of anecdotes, he tells ns 
he prepared for Heni’j’ II. of England. 

Gcrviiius, Georg Gottfried, Gemian his- 
torian, Avas born at Dai’instadt, 20th JIaj’ 1805. 
Though at first engaged in commerce, he contrived 
to pursue his studies privateh’, then at the iiniA’er- 
sities of Giessen and Heidelberg. In 1836 he 
AA’as appointed professor of Historj’ at Gottingen. 
Already he had begun to publish his Geschichte 
dcr poctischen NationaUitcratnr dcr Deutschen (5 
vols. Leip. 1835-42), AA-hich, under the neAV title of 
Geschichte dcr Deutschen Dichtung, reached a fifth 
edition under the cai’e of K. Bartsch, 1871-74. In 
1837 he Avas one of the seven Gottingen professore 
AA’ho signed the famous protest against the abolition 
of the Hanoverian constitAition, in consequence of 
Avhich he lost his chair, and Avas ordered to leave 
the countvA’ Avithin three days. He Avent first to 
Dariiistadti^ then to Heidelberg, thence to Rome, 
and AA-as in 1844 appointed honoraiy professor in 
Heidelberg. From this period his career AA-as that 
of an active political Avriter in behalf of constitu- 
tional liberty. In Jnlj’ 1847 he helped to establish 
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the Dntt.ichc Ztittmg i;i Hciilelhcr;:, nii<l next year 
was elected a nienihcr of the National Assembly by 
a district of Pnissian Saxony. After the failure of 
the national democratic ]>aVty in Germany, Gcr- 
vinus returned disheartened to his literary pursuits, 
one of the fruits of rvhieli was bis 'Treat work on 
Shakespe.arc (4 vols. 1849-52; 2d ed. 1872; En". 
trans. new cd. 1875), which may be rcgardcil as oh 
the wlinie tlie most important Gcmran contribution 
to Shakaspe.'ii'ian criticism. The analyses of the 
cliaracters sliow insight, learning, ami much in- 
genuity; but the critic strains the interpret.ition 
in order to brin'r Shakespeare into harmony with 
Iris theory of him ns the absolute and perfect 
dramatist. The bonk has been called in Gennanv 
the ‘Imlwark of Shakesjrearomaniii.’ A later work 
was the Owc/oV/i/c <lrs lOtcn Ja/irhiinrlcris {S voh. 
18.5G-GC). Gorvinus died at Heidelberg, 18th March 
1871. Ucc Jirirfiric/iscl ztcisrJicn J. utid IF. Grimm, 
Dnhhnann, nnil Gerriinis {od. by Ippel, 1885). 

GcryOll. a fabulous thrcc-hcadcd being, possess- 
ing herds of splendid oxen, and said to be the son 
of a king of Hesperia He ligurcs in tiic .story 
of Herenies. 

CJc.saiigInicli. Sec llYMyoLOGY. 

Gesenins, I’niKPiticn HEiynicn 
one of tire greatest of Gcnnan orientali.sts and 
biblical scholai-s, was horn at Nordliausen, 3d 
Fcbmaiy I7Sfi, studied at Hehnstodt and Giittingen, 
and at Halle in 1810 became extraordinary', in 1811 
ordinary, professor of Theologv. Here he lectured 
for more than thirty year's, irroken only by the 
closing of the univeisitv during the war of libei-a- 
tion { 1813-14), and by lengthened visits to France 
artd England in 182(1, to England and Holland in 
183.5. Anrong his ruipils were Von llohlen, HofV- 
mann, Httpfcld, Hoiligci', Tuch, V.atke, and Benfcy. 
He ilied October 23, 1842. His first pc.at woi'k was 
his Ihhriiischcs it. C/inldaisc/ics lumdtvdricrhuch 
(1810-12; 10th cd. revised hyMlihl.au and Volck, 
18S(i; Eng. trarrs. by Tregcllcs, 1840-52). His/feir. 
Elcmciiidriiitcli, consisting of the llchriiiischc Gram- 
mr////.- (1S1:U 24th cd. hy Kaiitzsch, 1885) and the 
Ifchniisr/ics Lr.ic/ii/c/i (1814 ; 11th cd. hj- Ifeiligstcdt, 
1.S73), ha.s contributed onor-mously to the know- 
ledge of the Hebrew langu.age, not only in Germany, 
but through translations also in England .airil 
Arnerie.a. l,ator works are his Kritinchc Gcsch. 
d. Ilcbr. Spruchc ii. h'r/ii-ifi Dc I’citUdciiehi 

fiiimarilimi Originc, Indole, et Anctnritatc (1815), 
Gramnuilixcli ■ hrilisrlic.t Lclirgchdiidc d. Ilchr. 
Sprac/ic (1817), and a new tr-airslation of and coin- 
rnontaryon Isniah(lS20-21). Hi.s«rcatestworkisthc 
monumental Thesaurus jdiilolonico-criticw! Linqiue 
Jlcltraieer el Chaldaiew Vctcris Testameuli, of wiiich 
the first p.art was published in 1.829, but which w.as 
comideted oirly in 1858 by I’rofessor ItOdigcr. 
Many of the resiilt.s of the rationalising method of 
interureting the Old Te.stnnient, which chnmcfoiise.s 
all the works of Gcsoniirs, have been rirmldc to 
stand the test of progressive modcni biblical science. 
He has certainly been sur]msscd by Ewald in in- 
sight into tlie genius of (lie Hebrew language, and 
its be.aringon tlie intcrpret.ation of Hebrew life and 
thought, as welj as in all that rjualifies the critic 
for a true historic.a!, u'Sthctic.al, and religious appre- 
ciation of (he literature itresen'cd to ns in the Old 
Testament. Yet his intense devotion to his favour-ite 
.studies, and the advance which he m.ado beyond nil 
his prHicce-'sors in the csi.ahlishrncnt of more ccrt.ain 
nrinerplfs of Hebrew phrlologj-, nndonbterlly entitle 
him to bo Tcganle*! n.s having constituted a new 
epoch 111 the scieutinc study of the Old Testament. 

'lis life was j.ublislied at Rerlin in 

Go.siier. Konii,\i> vox, a Swi-s naturalist, .some- 
times called the German I’liny, was bom at Zuricli, 


2Ctb March 151G. All his life long ho was passion- 
ately devoted to the jnirsuit of knowledge, ospeci- 
:illy' knowledge of the natural sciences. Ilis e.arlv 
stiidios, in tuedieine, natural history, .and Greek 
.and Latin literature, were prosecuteil at Zurich, 
Slwasbiirg, Ilourgcs, and Paris. Itcturning home 
in 1535, lie c.arned his living by teaching, until 
in 1537 he was appointed jirofessor of Greek at 
Lausanne. This chair, however, he exchanged 
four yc.ars later for that of Phy.sic.s and Natural 
History at Zurich, where he taught and praeti.sed 
as ,a piiv.siciaii until hi.s death, oh 13th Heccniber 
15G5. He was al.«o an indefatigable rvritcr of 
books, and in the course of his life imblished no 
le.ss than seventy-two works, besides leaving at lii.s 
de,ath eighteen others in progi'css. His liihUolheea 
Unirersedis (1545) cont.ained tlie title.s of all the 
books then known in Hebrew, Gi'cck, and Latin, 
nnimblished as well ,a.s published, with criticisms 
and summaries of each; its second paid. Pan- 
deetarum sire Pariitiouum Uvirersedium Lihri 
XXL, came out in 1548-49. His next nnder'- 
taking, by far the greatest of his literary work's, 
w,a.s mo llistoria Auimalimn (1551-.5S). The lir-st 
book treats of viviparoirs qiradrupcds, the second 
of ovijiarmis aniinaH (toi'toises, hzaitls, &c.), the 
third of birds, and the fourth of fishes and mjuatic 
.animals. Two other books, never completed, were 
to have contained the history of seriients and 
insects. Ill this work, which will ever remain a 
monnment of hi.s untiring industry, ho aimed at 
bringing together all that wa.s known in his time 
concerning every animal. But botany was jrrob- 
ablv the section of natur al history with which he 
haJ the gre.atc.st trrnctic.al acquaintance. He had 
collected more than live hundred plant.s iinde- 
sci'ihed by the ancients, and was nn'anging the 
re.siilts of his ),al)oui',s in this department for a third 
magnum opus at the time of his death. Ho 
aiqieai-s to have been the first who made the great 
step towards a scientific classilicriLtion of ’ dis- 
tinguishing genera by the fructification. Ho also 
wrote on other branchos of science, ns medicine 
and mineralogy, and composed a great number of 
works dealing ■\vith the ancient classics, the Iflilhri- 
dates sire dc Different id f.inqunrnm (1555) being 
the most notabl'o. .See Il.anliart’s Konrad Gesner 
(IVinterthur, 1824). 

C!c.Sllcracc:t% a sub-order of Hcroirhularincem, J 
including about 700 species, mostly herbs, chietl.'C 
of tropical Ainei-ica. They are frequently notedX 
for the he.auty of their flowers, notably Gloxinia, 
.Achimenes, .and' other common inmates of oiir 
greenhouses. Ficldia a/ricaun, however, yields 
the .so-called African Teak. Of the closely allied 
Gresccntiaco.'c, the Calabn.sh Trce(q.v.)is of most 
imjmrtancc. 

Gc.'tslcr, the name given to the tyrannical 
governor in the story of Alrilliam Tell (q.v.). 

Gessner, S,\r,o.MO.\, a German p.astoral poet, 
who also painted and engraved land.scapes, wus 
born at Zurich, 1st April 17.30. Ilis life was spent 
as a bookseller in hi.s native town, whore he died, 
2d !Mnrch 1788. In 1754 he pnbli.shed Daphnis, a 
conventional bucolic, sentimental, sweetly insipid, 
lifeless, ami tinreal. This w,a.s followed two years 
later by a volume of Idgh and by lul el und Yariko. 
His Tod Abels (the llcatli of Abel), a .species of 
idyllic heroic prose poem, which was jmblished in 
,1758, although the feeblest of his works, had the 
greatest .success, and he)]ied to make its autlior’s 
name known thronghout Europe. Gc.ssncr's laud- . 
scape-paintings are all in the conventional chtssic 
.style, lint his engravings are of real merit ; .«mne 
of them are said to he worthy of the limt ma.sters. 
in 1772 he piibli-hcd a second volume of high, and 
a series of Icltoi-s on landscape-painting. 
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Gcsta Roinnnornm (‘the deeds of the 
Eomans’), the title of a collection of short stories 
and legends, in the Latin tongue, widely spread 
during the middle ages, hut of the authorsliii) of 
which little is known save that it took its present 
form most likely in England, about the end of the 
13th or the beginning of the 14th century. Tlie 
stories are invariably moralised, and indeed the 
edifying purpose throughout is the sole unifying 
element of the collection. The title is only so far 
descriptive as the nucleus of the collection consists 
of stories from Roman history, or rather pieces from 
Roman wiiter.s, not necessarily of any gi-eater his- 
torical value than that of Androcles and the lion 
from Aldus Gellius. Moralised mystical "and re- 
ligious tales, as well as other pieces, many of ulti- 
mate oriental origin, were afterwards added, and 
upon them edifying conclusions hung but awk- 
wardly, bringing the whole up to about 180 chapters. 
Oesterlej' supposes its origin to have been Englisli : 
the claims to its authorship of the Benedictine 
prior at Paris, Petras Berchorius (died 1362), or of 
a certain Helinandus, may safely be set aside. The 
style and narrative faculty displayed deserve but 
little commendation, but the book lias a unique 
interest as at least the immediate source of manj' 
stories that have filled a large place in literature. 
It is enough to mention the stories ‘ Of Feminine 
Subtlety ’ (120), retold in verse by Hoccleve; ‘Of 
the Coming of the Devil, and of the Secret Judg- 
ments of God’ (80), the storv of Parnell’s Hcnnit ; 

‘ Of 'Woinen who not only 'betray secrets, but lie 
fearfully ’ (125), the story of the sixty black crows, 
the foundation of Dr Byrom’s clever po.eni. The 
Three Black Crows ; ‘ Of too much Pride, and how’ 
the Proud are frequently compelled to endure some 
notable humiliation’ (59), a story of the Emperor 
Jovinian, the same as that of King Robert of Sicily 
as versified by Longfellow ; ‘ Of the Transgressions 
and 'Wounds of the Soul’ (102), the same as ‘The 
Leech of Folkstone ’ in the Ingoldshy Leqends ; ‘ Of 
Mental Constancy’ (172), a version of the romance 
of Gny of Wariuick; and ‘Of Ingratitude’ (25), 
and ‘ Of ' Constancy ’ (66), together supplying the 
groundwork of Rossetti’s poem. The Staff and Serin. 
Here also may be found what are substantially the 
same stories as Chaucer’s Blan of Laivcs Tale, and 
Shakespeare’s King Lear and Merchant of Venice. 
One tale, ‘Of the Game of Schaci’ (lOG); is a 
somewhat obscure description of the game of 
chess. The longest story, ‘ Of Temporal Tribula- 
tion’ (153), is that of the adventures of Apol- 
lonius of Tyre, his wife and daughter, as in 
Gower’s Confessio Amantis, and in Pericles. 
Gower, however, took it from the Pantheon (end of 
the 13th century ) of Godfrey of Viterbo. Enough 
has been said to show that great part of the stories 
belong alike in form and substance to the ancient 
story-stock of Europe, and hence the book must be 
studied side by side with the romance of Barlaam 
and Josaphat, the Disciplina Clericahs of Petrus 
Alphonsus, the Otia Imperialia of Gervase of Til- 
bury, Voragiiie’s Golden Legend, the Spccuhim 
Historialc of Vincent of Beauvais, and the medieval 
fables connected with the name of riHsop, no less 
than with such works of literaiy elaboration as the 
Arabian Nights, the Talmud, the Fabliaux, the 
Decameron, and the Canterbury Tales. 

The stories in the GcrffiEoHifoiorKm are mostly 
bald and inartistic, seldom if ever relieved by a 
touch of pathos or a gleam of humour, and never 
by any cliance reaching the region of the really 
dramatic ; yet they have a rare literaiy charm of 
their own in their utter na'ivetfi and artlessness, as 
well as in the beautiful simplicity of tbeir moralis- 
ations, based on a piety that questions nothing or 
finds relief in an unfathoiiied mysticism. Some of 
the best stories are those that gird at the weaknesses 
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or faults of women — a direction in which monkish 
wit was ever prone to turn. 

The modern form of the Gcsta Romanorum is, 
as_ has been said, a collection of 181 stories, first 
printed about 1473, but no MS. corresponding 
e.xnctly to which now exists. The first printed 
edition was issued at Utrecht in 150 chapters ; the 
second, forming the standard text, within 181 chap- 
ters,' at Cologne. Although both of these are un- 
dated, Oesterley proves that their publication falls 
between 1472 and 1475. An edition in English was 
printed by Wynkyn de Worde ( 1510-15 ), from MSS. 
differing widelj' from those reproduced in the early 
printed Latin versions. Oesterley divides the 
numerous MSS. into three groups or families : ( 1 ) 
the English group, written in Latin, the best repre- 
sentative of which has 102 chapters, of which 72 
are found in the standard text; (2) the group of 
German and Latin MSS. , represented by an edition 
printed in German at Augsburg in 1489; and (3) 
a group of MSS. represented by the standard text, 
inlluenced by distinct collections of stories, as 
Robert Holkot’s Moralisationcs Pulchrcu in TJsuni 
Pradicatorum and the like. The striking diver- 
sity between the MSS. in England and the 
printed collections led Douce to believe that 
there were two distinct collections of stories, one of 
German, the other of English origin. Oesterley’s 
conclusion is that this Gesta was originally compiled 
in England, that it passed quickly to the Continent, 
was there altered considerably before being printed, 
and that both the two fimt printed editions were 
compiled from several MSS. Tlie second (the 
standard) form was the largest, and, reaching Eng- 
land before any of the native MSS. had been 
printed, became accepted as the standard form for 
the printed text, spite of its many divergences 
from the MSS. that still existed. 

An English version by the Eev. C. Swan was printed 
in two volumes in 1824 ; in a revised form, by Wj-nnard 
Hooper, in Bohn’s ‘ Antiquarian Library,’ in 1877. Sir 
F. Madden edited The Early Enr/lish Versions of the Gesta 
Romanorum for the Koxburghe Club in 1838, Mr Sidney J. 
H. Heritage for the Early English Text Society in 1879. 
Critical editions of the Latin text have been edited by 
A. Keller (Stuttg.art, 1842), and H. Oesterley (Berlin, 
1872), the last with a masterly introduction. See also the 
pissertation in Warton’s History of English Poetry, and 
in vol. ii. of Douce’s Illustrations of Shakespeare; but 
these must not now be followed implicitly. 

Gestation, the retention of the mammalian 
embryo in the uterus. The period of gestation — 
i.e. between the fertilisation of the ovum and the 
extrusion of the foetus — varies greatly, from about 
18 days in the opossum and 30 in the rabbit 
to about 280 in man and 600 in the elephant. 
Robert Cliambers in his Vestiges of Creation em- 
phasised the importance of prolonged gestation as 
a factor of evolution, and it is certain that the more 
highly evolved mammals have longer periods of 
pregnancy than the lower. The size of the animal, 
the number of offspring at a birth, and the degree 
of their maturity at birtli have also to be considered : 
thus, the gestations of cow and slieep last about 280 
and 150 days respectively, tliose of mare and bitch 
about 350 and 60 days, those of giraft’e and kan- 
garoo about 420 and 40 days respectively. In the 
Marsupials, where the placental union between 
mother and ofi'spring is still undeveloped, the birtli 
is almost always veiy precocious, but in most cases 
the young are stowed away after birth in the exter- 
nal pouch. The lowest mammals — duckmole and 
Ecliidiia— are oviparous. See Fcetus, JIajimalia, 
Placenta, Peegnancv, Reproduction. 

Gctie, a people of Thracian extraction, who are 
first mentioned in history as dwelling on the right 
bank of the Danube, but wbo in the middle of the 
4th century B.c. crossed that river and settled in 
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Transylvania and Wallacliia. Tliey vere conquered 
by Danus Hysta-spes in 515 n.c., and tiion acconi-.| 
lanied liini in his campaign against the Scythians, 
loth Alexander the Great, in 335, and Lj-siinachos, 
in 292, made attempts to subdue them, but neither 
was successhil. During the lirst half of the 1st 
century n.c. they became politically united with the 
Dacians, a cognate race who had' settled in their 
tcrritorie.s. The Get;c, as di.stinct from the Dacians, 
.silled with Octavias against Antony, and during 
tlie greater part of the 1st century after Christ con- 
tinued to haras.s the Roman legion.s. In lOG n.C. 
tlie Dacians and Gct-e were subdued by Trajan, 
their country being added to tlie emnire. Subse- 
quently tlie* Get.-e became fused with the Goths 
(q.v.), who invaded their lands, and afterwards j 
carried many of them with them in their westward 
migrations. * | 

Gctll-scnianc (Heb. gath, ‘a wine-pres.s,’ and 
shanen, ‘oil’), the scene of our Saviour’s agony on 
the night before his Passion, was a small farm or 
estate at the foot of Mount Olivet, somewhere on 
the cast slope of the Kedron valley, and rather more 
than half a mile from the city of Jcrusalein. 
Attached to it was a garden or orcliard, a favourite 
resort of Clirist and liLs disciples. Tlie place is not 
now exactly known, hut an enclosure with a few old 
olive-treas IS pointed out to travellers as the site of 
the garden. 

Gcffy.sbtirer. capital of Adams county, Penn- 
sylvania, built on several hills, 50 miles by rail 
S'SW. of Harri.sburg. It contains a Lutheran 
college (1832) and seminary (1S2G). Pop. 2814. 
Gettvsburg was the scene of one of the great 
battfas of the civil war, on 2d and 3d July 1SG3, 
when General Meade gained a hard-fought victory 
over the Confederate General Lee. Near the town 
there are numerous monuments commemorating in- 
cidents of the battle ; and in the national cemetery 
is a national monument of granite, 00 feet high. 

Geulincx, or Geulinox, Aoxold, a Dutch 
philosopher, one of the discijiles of Descartes (q.v.), 
and a leading exponent of the speculative doc- 
trine known as Occasionalism. Very little that is 
authentic is known about his life. He was horn at 
Antwerp in 1G25 ; for twelve years, from 1G4G, he 
lectured successfully at Louvain, was then deposed 
for some re.ason no't ascertained, and, after living 
at Leyden in great distres.s, was in 10G5 apjiointed 
professor of Philosophy there, bnt died four years 
later. Ilis idc.as arc expounded in books entitled 
SaturnuUu, Logicu,Ethictt, published in his lifetime, 
and in AiiiioUi(<i prtKttvrcntia ad Cartesii Principia 
( 1G90) and Mclnpligska IVro ( 1G91 ), which ai)pc.ared 
after his de.ath. The salient point of his teacliing is 
an endeavour to exidain tiie relations which olitain 
between soul and liody, the mutual interaction of 
which under stimulus lie ascribed to divine inter- 
vention and preordained arrangement. See works 
by Grimm (.Jena. 1S75), Ptieidcrer (Tiib. 1SS2), 
and Samtlelicn (Halle, ISSC). 

Gctnn, a genus of Rosaceie, sub-order Poten- 
litlc.-e, distinguished from Potentilla by the h.ard- 
oncd_ himked styles which crown tlie carpels, so that 
the fruit becomes a bur. Two species aix* common 
natives of Britain, O. iirb'uiiini, tlie Wood .•\vons 
or Herb Rennet, and O. rirale, Water .Vvens, the 
foniier with erect yellow (lowers, and the hatter 
with nodding llowersof a bi-ownish hue. The former 
gTows in hedges and thicket.s, the latter in wet 
nic.ylows and wood", and sometimes even in vciy 
al|dne situations. The so-called G. ttifcrm^diiim is 
usuidly rcganled as a mere hybrid of these two 
species. Both are amni.atic, tonic, and astringent, 
and of old nqmte among herbalists ; the rootstock 
of the former was fonnerly gathered in carlv spring 
to imii.art its dove-like tlavour to ale, and is still 


used in the preparation of liqueurs. G. canadaisc, 
the Chocolate Root 
or Blood Root of 
North America, 
has some raputa- 
tion as a, mild 
tonic. 

Geyser, or 
Geysik (Icelandic 
gci/sa, ‘ to burst 
out violently ’ ), is 
the name apulietl 
to enintive foun- 
tains of .steam and 
hot water met with 
in various quarters 
of the globe, espe- 
cially in Iceland, 

North America, 

New Zealand, 

Tibet, .and the 
Azores. The water 
of these springs is 
often clear and 
limpid, but fre- Water Avens (Cctim rirnfc). 
quently thick, tur- 
bid, and heavily charged with mud ; examples of 
the latter have been discovered in Burma. The 
mineral substances held in sohition in geysers arc 
numerous and varied in character, including sodium 
chloride, calcium sulphate, sodium snlph.atc, cal- 
cium carbonate, magnesium carbonate, ammonium 
carbonate, pot.assium chloride, silica, various sili- 
cates, sulphur, ferric oxide, aluminium oxide, car- 
bonic acid, A'c. Some of those substance.s, becoming 
.seiiarated from the water by evaporation, forni 
basin-shaped cones of solid matter, irotn the midst 
of rvhich the geyser rises, and in course of time 
assume proportions of considerable magnitude ; the 
cones are principally of ii calcareous or silicooit.s 
character, the latter, known as siliceous sinter or 
geyserite, being nppnrcnUy most common. It i.s 
either a compact, dull, sometimes, but loss fre- 
quently, trau.slneent laminated .substance, or .shape- 
le.ss, porous mass, occasionally impregnated with 
ferric oxide, rvliich prodiict‘.s a red or pink tinge. 

Geyscre occur only in regions where volcanic 
activity h;i.« but lately become dornmnt, bnt is 
not yet altogether extinct, and the phenomena 
connected with them are connected with, .sei.smic 
action. Bunsen and Dcscloizcaux have formulated 
a theory ex)daining the jihcnomeiia, which has met 
with wide acceptance and is generally preferred to 
the views held by such nuthoritic.s ns Biscliof, 
Mackenzie, llcrschol, Von Nidda, and othor.“. 
Shortly stated, the explanation put fonvard by the 
two former is as follows, foumling upon obs'erva- 
tions made at the Great Geyser of leelamh In the 
tube of this geyser, and near the surface, the water 
temperature is 212” I'., increasing downwards until 
a degree of heat is reached very far above the 
boiling-point of water under ordinarv atmosiiheric 
pressure, Iluidity being maint.aincd by the weight 
of the column of water above. The water in the 
tube or funnel of the geyser communicates with an 
area directly acted uiion by the source of the sub- 
terranean heat, ..such communication being att.aincd 
by means of a lateral chamber or pass, age. p'nr 
down in thc_ funnel steam is generated, which, 
rising immediately into the cooler water above, is 
condensed, heating the upper water until the 
Ixiiling-poini is ranched, and relieving the pressure 
upon the lower portions of the greatly heated 
water, which (!ashc.s into steam. 'J’liis alteration 
passing down the funnel rcsult.s in cloMdv/oIlouing 
explosions of ste.am, .“booting the wliofc contetils 
high into the air, and jinwliicing- the well-l.'nown 
outward nmnifestations associated wiili gvVscrs. 
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These manifestations ave most frequently met with 
where large masses and tliicknesses of I'ock liave 
undergone extensive crashing, fracture, and com- 
pression — which may account not only for the suh- 
tenanean heat, but also for the presence of the 
underground passages apparently necessary for the 
production of a geyser. 

The geysers of tlie Yellowstone region are prob- 
ably the most picturesque and wonderful in the 
world : on the Firehole River alone, within an area 
of 30 sq. m., there are probably 50 geysers, throw- 
ing columns of water to a height of from 50 to 200 
feet, while smaller jets rise occasionally to 250 feet. 
The ‘Old Faithful’ geyser, in this region, throws, 
up a column of water 6 feet in diameter to a height 
of 100 to 150 feet, at intervals of about an hour. 
Year the north entrance to the National Park, 
also, are the hot springs of the Gardiner River; 
hei'e the ‘ White Mountain,’ built up of terraces 
of white calcareous deposits, rises to a considerable 
height, with a diameter of 150 yards at the top. 
The terraces are of varying width, measuring from 
a few inches to many feet, and are separated one 
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described or noticed them in any way. The princi- 
pal geysers of this region are known as the ‘ Great 
Geyser’ or ‘Roarer,’ and the ‘Stroker’ or ‘Churn.’ 
The former consists of the usual mound of siliceous 
incrastations, almost circular and about 40 feet in 
height, the top forming a basin measuring 52 feet 
by 60 feet, lined with a pure white siliceous coating 
of considerable hardness. A tube, 74 feet in 
length, communicates with the interior of the 
geyser, the upper opening being in the centre 
of the basin. There can be no doubt that the 
geyser has itself built up the tube and mound — 
a work, according to careful calculations and ex- 
periments undertaken on the spot in 1859 by Com- 
mander Forbes, which must have occupied over 
eleven centuries. Probably the best account of 
this geyser is that of Henderson, who visited the 
district in 1814. The ‘ Churn ’ lias an irregular 
opening, not more than eight feet wide, the tube 
decreasing in width as it descends, permitting one 
to look down upon the boiling water 20 feet below 
without much danger to the observer. If the 
orifice be temporarily choked bj’ throwing in turf 
the water will soon burst through, rising 60 
gg i feet into the air, caiTying the obstruction along 
M with it, and diffusing dense clouds of steam in 
all directions. 

M The geysers of New Zealand attained celeb- 
; rity principally on account of the beautiful 
I terraces associated with them, and have often 
: been described and figured. Unfortunately, 
j volcanic activity manifested itself throughout 
the region in June 1886, resulting in much 
i loss of life and property, and in the destruc- 
tion of the terraces. The basins connected 
, with these geysers, catching the overflow of 
I water, are, like those of the Yellowstone 
■ . region, largely used by bathers, and are much 

• resorted to by invalids. Froude and Martin 
may be consulted ' for descriptions of typical 
New Zealand geysers. See Mineral Springs. 

Gfrorei’, August Friedrich, a German 

• historian, was born at Calw, in the Black 

■ • j Forest, 5th March 1803. He studied theology 

I at Tubingen, next lived at Lausanne, Geneva, 
and Rome, becoming on his retura in 1828 a 
Bcpctcnt at Tubingen, and in 1830 librarian 

■ at Stuttgart. He now gave himself with much 
• r." zeal to historical studies, of which the first 

&&>•■ fruit was his Philo middle Jiidisch-Alexand- 
rinische Thcosophic ( 1831 ), followed by Gustav 
Adol/{1835), a work which aimed at bringing 
,..V : into prominence the political rather than the 
' ';.ij religious role of the great Swedish king. His 
Geschichtcdes Urchristenthums (1838) was called 
yV- ! forth by the greater work of Strauss. In his 
Allganeiiie Kirchcngeschichie ( 1841-46 ), coming 
down to 1305, he first spoke out his admiration 
for the polity of the Roman Church. Soon 
after he was called to the chair of Histoiy at 
Freiburg, and in 1848 he was sent to the 
Frankfort parliament, where he was one of the 
most decided adherents of the party called the 
Grossdcntschen, the fanatical opponents of Prussia. 
He formally went over to Rome in 1853, and 
thereafter was distinguished by his large share 
of the intolerance of the convert, although all 
the while he was never a dogmatically satisfactory 
Catholic. He died at Carlsbad, July 6, 1861. 
His most important other works were Gcschichtc 
dcr Karolinger (1848) and Papst Gregorius VII. 
(1859-61)., All his works are learned, often per- 
versely so ; his conclusions are too often more 
ingenious than sound. 

Gliadnmcs. See Gadame.s. 

Gliara is the name sometimes given to the 
united stream formed by the junction of the Sutlej 
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anil the IJeas. from Endripa to the junction with 
t!ie Clienah, ivhen it becomes known ns tlie Panjnnd. 
The distance between tlie two points of conlluence 
is al.'out 300 miles. 

GliascI, or Giiazel, a favourite form of hiical 
poetry anion" the Turk's and Persians, which may 
lie either erotic and bacchanalian, or allegorical and 
mystical. 

GIliif .s, or GiiAt'TS ( in English, ‘ gates, p.-v-sse-s, or 
lamling-.stairs’), Eastei’.X ami M'esteux, two con- 
verging ranges of mountains, which run parallel 
witli tlie cast and west coast.s of southern India, 
and meet at an angle near Cape Comorin. ( 1 ) The 
Eastern Gli.its commence in the_ vicinity of Jl.alasor, 
a little nortli of tlie Mahanadi, and run through 
Madirts, with .an average height of 1500 feet, for the 
most jiart at a distance of from 50 to 150 miles from 
the coast. They are nowhere a watemhed on any 
considerable scale, being penetrated and cro.s.scd 
by nc.arly all the drainage of the inferior. (2) The 
iVestern Glnlts stretch from the valley of the 
T.apti, in about the same latitude .as B.alasor, to 
their junction with the kindred ridge, and on to 
Cape Cowioviu itself. Though they iwe genevally 
far more continuous and distinct than the Eastern 
Ghiits, yet tiiey are shaiiily divided by the g.ap of 
Palglnit — the northern section measuring 800 miles 
in length, and the .southern 200. Their gener.al 
elevation varies from about 3000 feet to npw.ards 
of 7000 ; the peak of Dodabetta, in the ^ilgiri 
hills, is S7G0 feet above sea-level. The opposite 
face-s of the.se mountains differ vei-y, remarkabl.v 
from each other. Landward, there is a gradual 
slope to the tableland of the Deccan ; seaward, 
almost norpcndiciilar precipices, speaking gener- 
ally, sink at once nearly to the level of the se.a, 
with only a comnarativelv narrow strij) between 
them and the slioro. I'his peculiarity, along 
with tlie heavy rainfall hrotiglit by the so'uth-wcst 
monsoon, cansos, more particularly towards the 
south, that .singular feature of the'eountry which 
is known as tlie •backwatois' (.see CociiiA'). Tlie 
IVe.stcni filiats are a watcisihcd, for not a single 
stream of .any magnitude finds its w.ay throngli 
them. Tlicir vast juimcval forests dis'pl.ay some 
of the most magnificent scenery in India, and 
supply ahundance of tlio finest timber. In the 
soiifh there i.s a railway from lleypiir to Jladra-s, 
finding a coiuparntii'ely easy access to the interior 
by tbc Palgbiit v.alley. * In the north, nc.ar llombay, 
two lailways scale the jirccipitous face of the 
'Wc.stcm Ghiits. Of these the line up the tremend- 
ous mvine of the Ulior Gluit, -10 miles SE, of Bom- 
bay, is rcganled as one of the greatest engineering 
fc.af.s ever accomplislied in India, 'i’he railway 
riso.s by a lift of b'l.J miles to a Jioiglit of 1831 feet, 
twisting round tlie mountiuns on narrow ledgc.s 
that are often half embankment, or that re.st on 
bigh vaulted avclics, and jias.sing tlirongli tunnels 
tliat aggregate 2535 yards. Bcsidc.s 8 viaducts 
there are 18 hridge-s and 58 culverts, and the aver- 
age gradient is 1 in -IS. 

Tlie name Gli.VT.s is also apidied to the llight.s 
of steps, whether intended as landing-jilaces or as 
batlitiig-.stairs, which line the river-banks in towns 
and places of pilgrimage in nortfiern and central 
India. Most gre.at rivers, .and especially tfie 
Ganges, possess many gliats ; but they arc also 
built on the margins of lakes, irs at Piislikar and 
Hagar, or even of t.'tnks. The unifonuitv of the 
long lines of .stejis is often broken by siirinc.s or 
temple.-', built cither clo-e to the water's edge or 
at the top; ami on the-o steps are coueeutrated 
tlie p.astinics of tlie idler, tiie dutie.s of tlie devout, 
.and iiiiieh of tlie necessary intercourse of business. 
The gbats of Benares (ij.v.), llanlw.ar, Baiibni^uir, ■ 
and of MaUeswnr, on the XerbmUla, are noteworthy 


either for tlicir number or beauty; while Cawnjiorc, 
.Sndull.apnr, tlie ruined city of Gauv, .and other 
places posse-ss noted ‘ burning ghats ’ for purjioses 
of cremation. See also Eergitsson’.s Hamlbool: of 
Architecture. 

Glia/ali. Anu Mohammed at.-, known in the 
^Vc.st as Ai-Gazel, a Moslem theologian vvlio, in 
tlie 11th century, stiaick a serious blow at the 
scholastic philo.sophy of the , Anahinns. Born at 
Tus in Khomsan in 1058, he -studied in liis 
natal city ami at Xisha]rar, being especially nur- 
tured on the princiides of Sufism (tpv.). ^Yhen 
thirty-three yc-ai-s old he avas appointed _ by the 
grand-vizier of Bagdad to a chair of philosopliy 
ill the univeisity of tliat city. But four years later 
he -set off for Mecca ; then sjient ten veal’s lecturing 
at Damascus; and fiuallv went on to Jerusalem 
and Ale.xamlria, where also he taught with signal 
succe-ss. In the end, however, he returned to Tus, 
wlierc he founded a Sufic college and dedicated tlie 
remainder of his life, until 1111, the year of his 
deatii, to religious and jdiiiosopliic contemplation. 
The most notable of Jiis numerous works are 
Opinions of the Philosophers and I’cndcncics of the 
Philosophers, Ibis latter virtually an iulroiluctiou 
to tbc more famous Destruction of the Philosophers, 
in which he challenges the methods .and conclusions 
of the current scholasticism of Amhi.an jdiilosophy. 
He also wrote a commontan' on tlie ninety -nine 
names of God, several ethical trc.atiscs, and various 
other u’ork'.s on religion .and pliilosopliy. Several 
of his works have never yet been puhlished, 

Gliazinbnd, a town and important railway 
juiictiou in Meerut district, Kortli-wcst Provinces 
of India, 28 miles SIV. of hlcenit, tvith harracks, 
and a considorahle trade in grain, hides, and 
leatlicr. Pop. 12,059. 

Glinzipiir, a city of India, capital of a district 
of the same lianie in tlie Mortli-wcst Provinces, 
stands on the left hank of the Ganges, 44 miles 
XE. of Benares. The eitv, wliich stretche.s along 
the Ganges for about 2 milc.s, contains the mins of 
the P.alace of Forty Pilhii-s, and a marhlo statue 
by Flnxman to Lord Cornwallis, who died here in 
1805. Glm'/.ipur is the headquarters of the Govem- 
mciit Opium Department for the Xortli-wcst Pro- 
viiice.s, all the opium from lliese pi-ovince-s being 
maiiufactiired hero, and there is some trade in 
sugar, tobacco, rose-w.ater, and coiu-se long-cloth. 
Pop. (1881) 43,232. — Tlie fferi'/ct, of which Ghazi- 
]iur is llie .administrative hcadqnartei^i, has an 
.area of 1473 sip m., and a jiop. of (1.881 ) 1,014,099. 

- Glin/.ni (also spedt Ghizui and Ghnencr), a 
fortified town of Afglianistan, sl.ands below a s]mr 
of a range of hills, at an elevation of 7729 foot, 
84 niiic.s .SfV. of Kabul, on the road to Kandahar 
and at the licad of the Gomal route to India. It 
is a ])]ace of eon.siderahle commercial import- 
ance. Tlic climate is cold, snow often lying for 
three months in tlio year. Nevcrtlieless* wheat, 
h.arley, and madder are grown in (lie vicinity. Its 
population is e.stiiiinted at about 10,000. I'rom the 
10th to tlie 12th century Ghazni was the capital of 
the emjnrc of the Ghaznevids (.see below); it tlieri 
fell into the hands of the sultan of Gliftr, and 
enjoyed a second iicriod of sidendonr. Having 
shortly afterwards heon captured Iiy the Mongols, 
it nypidly fell into decay. It remained, however, 
Kiiliject to the de.-eeiidants of Baber, the Mongol 
nilcrs of Delhi and .Agra, down to 17.38, whcii it 
wa« t.akcn by Xndir Hliah of Persia, and at his 
de.alh was iiieoi) to rated in tlio kingdom of Afgliani- 
stau; During the 19th centurv it figured ni tlie 
Britisli wars against tin; Afglinns. having bmii 
-stormeil by Lord Keane in 1.8.'{!i, and again in )8i2 
by the Aighaus, Imt retaken the .same year by. 
General X'uit. In the ncigiilaiiirhood of* lllmziii 
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there are several ruins and monuments of its 
former greatness, such as the tomb of JIahmud, 
Mahmud’s dam in the Ghazni Iliver, numerous 
ruin-heaps north-east of the town, and many' 
Mohammedan shrines. The celebrated gates of 
Somnath (q.v.) were kept at Ghazni from 1024 to 
1842. 

Gliazncvid Dynasty . — About the middle of the 
10th century a lieutenant of the Samanid niler of 
Bokhara seized upon Ghazni, and, dying in 977, 
left it to his son-in-law, Sebuktagin, who dur- 
ing a reign of twenty years extended his sway 
over all modern Afghanistan and the Punjab. 
But it was under his son Mahmud (997-1030) that 
the Ghaznevids reached their highest ■ point of 
splendour and renown. This prince repeatedly 
invaded India, and carried his conquering arms as 
far as Kurdistan and the Caspian on the west 
and to Samarkand on the north. He was the 
first monarch in Asia to assume the title of sultan. 
His descendants had a keen struggle to maintain 
themselves against the Seljuks, who had seized 
upon Khorasan, Balkh, Kharezm, and Irak dm-- 
ing the reign of Mahmud’s son Masaud (1030- 
42), and against their jealous rivals tlie princes of 
Ghflr (q.v.). Bahrain Shah, ruler of Ghazni from 
Ills to 1152, was at length driven from hiscfwital 
by . the latter, and retired to the Punjab. There 
his grandson, Khosrau Malek, the last of the 
dynasty, made Lahore his capital. This town was, 
however, taken by the iirince of Ghflr in 1186, and 
with this the Ghaznevid dynasty came to an end. 

Gliec (Ghi), a kind of clarified butter used in 
many parts of India, and generally prepared from 
the milk of buffaloes. The fresli milk is boiled for 
an hour or more ; it is then allowed to cool, and 
a little curdled milk, called dhye, is added to pro- 
mote coagulation. The curdled mass is churned 
for half an hour ; some hot water is then added, 
and the churning continued for another half-hour, 
when the butter forms. When the butter begins 
to become rancid, which is usually the case after 
a few days, it is boiled till all the water contained 
in it is expelled, and a little dhye and salt, or 
betel-leaf, is added; after which it is put into 
closed pots to be kept for use. It is used to an 
enormous extent by the natives of many parts of 
India, but is seldom relished by Europeans. 

Glieel, a colony for the insane, in Belgium, 
26 miles ESE. of Antwerp by rail. It is an oasis 
in a desert, a village and commune (20 miles in 
circumference) in a comparatively fertile spot, 
inhabited and cultivated by 11,000 peasants, in the 
midst of an extensive sandy waste, called the 
Campine (see Belgium). Here in 600 A.u. St 
Dymphna, an Irish princess, is said to have been 
beheaded by her father, for resistance to his inces- 
tuous passion. Pilgiiras, the sick, the sorrowful, 
and the insane, visited the shrine of the Christian 
virgin ; the last were restored to sanity and serenity. 
About 1300 insane persons are lodged with the 
citizens of this community, and are controlled and 
employed by them, and this without recouree to 
walls or other asylum appliances, and with little 
' coercion of any kind. The quieter siifferem reside 
generally one in each family in the village, the more 
excited in separate farmhouses at some distance on 
the coniines of the commune, -while those requiring 
medical treatment are temporarily accommodated 
in tlie infirmary in Gheel. The support of the 
patients is in niost cases guaranteed by the state. 
See works in French on Gheel and the ‘Gheel 
system’ by Duval (1867) and Peeters (1879). 

Gliciit (Flein. and Ger. Gent, Fr. Gand), a 
city of Belgium, cajiital of the province of East 
Flanders, is situated at the confluence of the Lys 
and tlie Scheldt, 34 miles by rail KW. of Bnissels. 


It is divided by canals into 26 islands, connected 
by 270 bridges, and is encompassed with gardens 
and meadows, while the former walls have been 
converted into pleasant promenades. It is in 
general well built; but in the older part it still 
retains several quaint and picturesque houses. 
Among the chief buildings are the cathedral of St 
Bavon, of the 13th and 14th centuries, counted 
amongst the finest churches of the country, and 
containing the ‘Adoration of the Lamb,’ by the 
brothers Van Eyck ; the belfry- tower (1183-1339), 
280 feet high, or 375 with the iron spire of 1855 ; 
the new citadel ( 1822-30) ; the hotel-de-ville ( 1480- 
1628), one of the most florid specimens of flam- 
boyant Gothic in Belgium ; the Palais de Justice 
(1835-43), with a peristyle of the Corinthian order; 
the university (1816), the Beguinage (q.v.), and the 
Academy of Painting. The cotton, woollen, and 
linen manufactures are the chief industries. 
Leather, lace, and sugar are also manufactured, 
and there are foundries, machine-works, breweries, 
&c. Specially noteworthy is the floriculture of 
Ghent. By the Great Canal, which flows into the 
Scheldt, Ghent is united with the sea, and it can 
receive into its docks vessels drawing 17 feet of 
ivater. The harbour is capable of holding 400 
vessels, new docks having been opened in 1881. 
Ghent is very rich in charitable and public institu- 
tions. With the university are united a school for 
civil engineers, another for arts and sciences, and 
the former town-library. Pop. (1846) 102,977; 
(1888) 147,912. 

Ghent, whose patron-saint, the soldier-monk 
Bavon, is said to have died in 655, was certainly 
a prosperous city in the time of the Merovingian 
Franks. In 1007 it was given by the emperor to 
Count Baldwin IV. In the 12th centuiy it was made 
the capital of Flanders. And under the counts 
it continued to prosper and increase, until, in the 
14th century, it was able to send 80,000 men into 
the field, and to withstand, single-handed, the 
power of the count backed up by the king of 
France. Tlie wealth of the citizens of Ghent, and 
the unusual measure of liberty which they enjoyed, 
encouraged them to resist with arms any attempt 
to infringe upon their peculiar rights and privileges. 
This jealous and turbulent spirit is exemplified in 
the famous insurrection of Jacob van Artevelde 
(q.v.), and other instances. John of Gaunt, i.e. 
Ghent, was born here in 1340. For many years the 
city maintained a vigorous resistance against the 
Dukes of Burgundy ; and having rebelled against 
Charles V., their successor, in 1540 it was deprived 
of its privileges. From this time the town began 
to decaj', and under Philip II. the Inquisition 
struck a yet deadlier blow at its well-being. In 
the various wars of which the Netherlands has been 
the battle-gi-ound, Ghent lias suffered severely, and 
has been frequently taken, especially in the 18th 
centuiy. Falling into the hands of the French at 
the Revolution, it was made the capital of the 
dejiartment of the Scheldt, till its incorporation in 
the kingdom of the Netherlands in 1814, in which 
year was signed the peace of Ghent between Britain 
and America. In 1830 it fell to Belgium. See 
Flanders ; also Van Diyse, Gand, morntmcntul ct 
piUoresyuc (Brussels, 1886). 

Glierarilesca. See Ugolino. 

Ghetto (Ital.), the Jew.s’ quarter in Italian 
cities, to which they used to be strictly confined. 
’The ghetto of Rome, instituted in 1556 by Pope 
Paul IV., was removed in 1885 and following year.?, 
its demolition having been rendered necessaiy by 
tlie new Tiber embankment. The term is also 
emploj’ed to indicate the Jews’ quartern in any 
city. See Jew;?. 

Ghi. See Giiee. 
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Ghibcllines. See Guelphs. 

Ghiberti, Lorenzo, an Italian goldsmith, 
hionze-caster, and sculptor. Was horn at Florence 
ahout 1378. He was apprenticed to his stepfather, 
a .skilful goldsmith, and also acquired dexterity in 
drawing, piainting, and modelling. In 1400 he 
executed a noble fresco in the palazzo .of Pandolfo 
JIalatesta at Kimini. Along with other artists, he 
was next cho.sen { 1401 ) by the Florentine guild of 
merchants to compete for the execution of a gate 
in bronze, to match that executed by Andrea Pisano 
in tlie baptistery in 1336. The subject of the 
design was ‘The Sacrifice of Isaac,’ to be executed 
in bas-relief as a model for one of the panels. The 
judges selected Ghiberti’s dpign, both on account 
of the art and beauty of its conception and the 
delicacy and skill of its execution. AFhen Ghiberti 
had completed this great work (1424) his fellow- 
citizens entrusted him with the execution of another 
gate, to emulate ■ the two alread 3 ’ adorning the 
baptistery. This second gate, finished in 1452, con- 
tains ten reliefs on a larger scale, the subjects in 
tliis case also being whollj’ biblical. The mingled 
grace and grandeur of these compositions is be.vond 
all praise ; though his treatment of bas-relief has 
been condemned as wrong inpiinciple. On the two 
gates he spent fift.y j’ears of most patient labour. 
Not the least of Ghiberti’s merits was the success 
that attended his efforts to break down the con- 
ventionalism that before his daj’ hampered the free 
development of sculptural art. Among his other 
works may be mentioned the sepulchral monu- 
ments of Dati in Santa Maria Novella, and of the 
Albizzi in Santa Croce at Florence, executed about 
1427 ; a bronze relief in the Dnomo, representing 
St Zenobius bringing a dead child to life (1440); 
and between 1414 and 1422 bronze statues of St 
John the Baptist, St Matthew, and St Stephen 
for the church of Or San Michele. Ghiberti died 
at Florence, 1st December 1455. See Perlrins, 
Ghiberti ct son ficole (Paris, 1885). 

GIlika, Helena, Princess Koltzoff-Massalsky, 
better known by her literaiy pseudonym of Dora 
d’Istria, was a daughter of Prince Micliael Ghika, 
was a niece of two hospodars of Wallachia, and was 
born at Bucharest, 22d January 1829. The familj' 
from which she was descended was Albanian in 
oj-igin, and fi-ora the time of George Ghika, hospo- 
dar of Wallachia in 1660, gave manj' princes and 
eminent men to the principalities ( see Roumania ). 
Profoundlj' instructed in the classics under the 
care of George Pappadopoulos,,the princess added 
to her acquirements bj' travels through Germanj-, 
France, and Itaty an extensive knowledge of 
modern languages and literature. At fifteen she 
commenced a translation of the Iliad into German, 
and not long after UTOte several pieces for the 
theatre. On her unhappj’ mamage in 1849 with 
Prince Koltzoff-Massalskj’' she accompanied her 
husband to the court of St Petersburg ; but from 
1855 she resided mainlj' at Florence, where she died, 
22d November 1888. Her first important work. 
La Vic Monastiqiic dans VDqlisc Orientale, was 
published in 1855. Other works were : La Suisse 
Allemnnde (1856); Xcs Femmes cn (1860) ; 

■ Excursions cn BounKlie (1863); Anx Bords des 
Lacs Helvitiqucs (1864); Des Femmes, par tine 
Femme (1864) ■, Gli Alban csi in Bumenia ; Storia 
dci J^rincijd Ghika (1873) ; La Poisie des Ottomans 
(1873). She wote much for the Bevue des Deux 
Mondcs and other journals and magazines of 
Fr.ance, Italjq Belgium, and Switzerland; and her 
writings on Albanian literature stirred up a not- 
able literaiy and national movement amongst the 
Albanians. She was made a member of several 
learned societies, and an honorary citizen of the 
Greek kingdom. See Cecchettii F)ora eVIstria 


(1871), and an article in Scribner's Magazine for 
December 1878. 

Ghilnii'y a province of Pei-sia, the western por- 
tion of the narrow strip of countiy lying between 
the'Elburz range and the Caspian Sea, is separated 
from Russian Caucasia on the north-west by the 
river Astara. Area, 4251 sq. ni. Owing to the 
lowness of the land, the province is subject to 
frequent inundations, and during great part of 
the j'ear is little better than a swamp. There ard 
dense forests, chiefly of oaks, maples, ashes, limes, 
&c., and a tropical luxuriance of vegetation. Ex- 
tensive plantations of fniit and mulberry trees 
are grown, these last for the production of silk. 
The .soil is extremely' fertile, bearing barley, wheat, 
fruits, and great quantities of rice. Animal life 
is abundant. The fisheries in the Caspian are veiy 
productive. The population, estimated at 150,000 to 
250,000, are principally of Iranian descent, mingled 
with ICnrdisli and Turkic immigi'ants, and nearly 
all are Shiite Mohammedans. The climate is 
moist, changeable, and unhealthy'. Storms are 
veiy violent. 

Gliilzais, an Afghan tribe. See Afghanistan. 

Ghirlnndnjo. Domenico Cueradi,' nick- 
named H Ghirlandajo ( ‘ the garland-maker ’ ), Italian 
painter of the early' Florentine school, was bom in 
1449 at Florence. As a youth he was apprenticed to 
a goldsmith, probably' his father, the maker of metal 
garlands ; and it was not until his thirty -first year 
that he became known as a painter. He painted 
principally frescoes, and in his native city'. The 
church of Ognisanti there contains from his hand a 
St Jerome and a Last Supper (1480) ; the Palazzo 
A''ecchio, the Apotheosis of St Zenobius (1481-85); 
the church of S. Trinith, six subjects from the 
life of St Francis (1485) and an altar-piece, the 
‘ Adoration of the Shepherds ’ (now in the Floren- 
tine Academy); the choir of S. Maria Novella, a 
series illustrating the lives of the A^rgin and the 
Baptist (1490). Between 1482 and 1484 he painted 
for Pope Sixtus lA^., in the Sistine Chapel at 
Rome, the e.xcellent fresco ‘Christ calling Peter, 
and Andrew,’ and about the same time two 
pictures in the chapel of St Fina at San Gimignano. 
Besides these he also e.xecuted some easel pictures 
of great merit, as ‘ Adoration of the Magi’ (1488), 
in the church of the Innoconti at Florence ; the 
‘ Arisitation of the Virgin ’ ( 1491 ), in the Louvre ; 
the ‘ Adoration of the Virgin by' the Saints,’ in the 
XHlizi at Florence; and ‘Christ in Gloiy,’ at A^'o!- 
teiTa. All these are painted in tempera, and are 
not free from a certain hardness of outline and of 
colour. His frescoes are generally' characterised 
by' excellent composition, good knowledge of per- 
spective, strength in the outlines, except in the 
case of feet and hands, and propriety' of exiuession, 
but often show a tendency to crudeness in colouring. 
Ghirlandajo inaugurated at Florence the practice 
of introducing into his sacred pictures portraits of 
his contemporaries ; and the same fondness for local 
colour is frequently' discernible in his landscape 
b.acUgrounds. He also e.xecuted mosaics, that of 
the ‘ Annunciation ’ in the c.athedral of Florence 
being especially' celebrated. He died at Florence, 
11th January 1494. Michel Angelo was for a time 
one of his pupils. , 

His son Ridolfo (1483-1561) was a iiainter of 
considerable merit, whose best pictures are those 
which show the influence of Fra Bartolommeo and 
Raphael, such as two scenes from the ‘ Life of St 
Zenobius’ (in thellflizi), ‘ Ascension of the Arirgin’ 
(at Prato ), and ‘ Adoration of the Shepherds ’ ( 1510, 
atPe.sth). . 

Ghizcli, See Gizeh. 

Gliiziii. See Ghazni. 

Glioorklias. See Goorkhas. 
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GliOst*moth (Hcpialus hmmili), a sjiecies of 
niotli very common in many parts of Britain, of 
which the caterpillar, popularly known as the 
‘ Otter,’ often commits great ravages in hop gardens, . 
devouring the roots of the plants. It feeds also 
on the roots of the nettle, burdock, and some 
other plants. The moth belongs to a small family 
(Hepialid®), often popularly called Stoifts from 



Ghost-moth [ffepialus humuH ) : 
oaterpillnr (a) and clirj’salis (6). 

their rapid flight. The antennse are short, the 
wings long and narrow, the entire size about two 
inolies across. The male is entirely of a_ satiny 
white colour above, and the female yellowish and 
reddish with darker markings; both sexes are 
brown on the under side. They are to be seen 
flying about in the twilight, generally over lawns 
und pastures, not unfrequently in churchyards. 
From this circumstance, and from the white 
colour of the males and their sudden disappearance 
in the imperfect light on their folding their wings 
or rising above the level of the spectator’s eye (.so 
that the brown part is turned towards him ), they 
derive their naiiie. The caterpillar, which is soine- 
times two inclies long, is. yellowish-^vhite, with 
scattered hairs. It spins a large cylindrical cocoon 
among the roots on which it has been feeding, and 
then uecomes a chrysalis. Two other common 
species of generally similar habit are H. lupuhnus 
and H. hccUis. 

Ghosts. See Apparitions. 

Ghoul. See Vampire. 

Ghiir, or Chore, a mountainous district of 
western Afghanistan, lying south-east from Herat 
and north-west from Kandahar. Roughly speak- 
ing, it coincides with the ancient Paropaniisus and 
the medieval Gharshistan. It is a region, however, 
about which next to nothing is known, except that 
it is inhabited by Hazaras and Eimaks, and since 
1845 has been included in the territory of Herfit. 

Ghuri, a dynasty of jirinces who had the seat 
of their empire in the country of Ghdr, and niled 
over Persia, Afghanistan, northem Hindustan, and 
'Transoxiana. We lii'st read of Gliflr in connection 
Avith Mahmud of Ghazni and his son hlasaud, tlie 
latter of whom subjugated the region in 1020. About 
a centuiy later Malik Izzuddin made himself niler 
of all the Ghfir countiy. His son, Alauddin 
Jahansoz (the Burner), fell upon Ghazni, and 
took it and bumed it to the ground. This prince s 
neplieivs, Ghy-assuddin and IMuiznddin, established 
their power in Khorasan and Ghazni. The latter, 
crossing the Indus, then conquered successively the 


provinces of Multan (1176), Lahore (1186), and 
Ajmere (1190), and, in the couise of the next six 
years, all Hindustan as far south as Nagpur and 
eastward to the Iraivadi. It is from this epoch 
that the preponderance of Islam in Hindustan is 
dated. (Jn the death of hluizuddin the Indian 
states asserted their independence, the power of 
the Ghftri being confined to Ghftr, Seistan, and 
Herat. This last feeble remnant was taken from 
them by the Shah of Kharezm about 1215. Some 
thirty years later the Ghhr princes managed to 
revive something of their former poiver at Herfit, 
which they retained by sufferance from the Mongols 
down to 1383, Avhen the city ivas captured by Timur, 
and the Ghftr sovereignty came to an end. 

Gianibclli, Federigo, a military engineer, 
born at Mantua about 1530. Dining the siege of 
Antwerp by the Spaniards in 1585 he destroyed, 
by means of an explosive ship, a bridge built by 
the latter across the Scheldt. Proceeding to Eng- 
land on the capitulation of Antwerp, he rendered 
gi-eat service in the preparations for resisting the 
Armada of 1588, by fortifying the Tliames shore 
and devising the plan of sending the fire-ships into 
the enemy’s fleet. He is said to have clied in 
London, but ivhen is not knoivn. 

Giaiilio'lic, Pietro, an Italian antinapal his- 
torian, Avas born 7th Dlay 1676, at Ischitella, a 
A'illage of Capitanata, in Naples. A barrister by 
profession, practising at Naples, he spent tAventy 
yeai-s in the composition of a magmnn opus, 
entitled Storia Civile del Regno di Napoli (4 vols. 
1723). It led to his banishment; he took refuge 
at Vienna, Venice, and Geneva successively. 
Whilst at Geneva he published a bitter attack upon 
the papal pretensions in a Avork entitled II Triregno. 
Then, lieing decoyed into Savoy in 1736, he Avas 
arrested and confined at Turin until his death, 
7th March 1748. A collection of Operc Postinnc 
appeared after his death (Lausanne, 1760); and in 
1859 Mancini issued his Opiere Inedite (2 vols, 
Turin). 

Giants. A giant (Gr. gigas) is an individual 
AA’hose stature and bulk exceed those of his species 
or race generally. Until tlie beginning of the 19th 
centuiy it Avas universally believed that giants, of 
a size far exceeding those Avho are exhibited in our 
times, fomierly existed, either as nations or as 
individual specimens. This belief Avas based on 
the asserted discoveiy of colossal human bones, 
on supposed scriptural evidence, and on the evi- 
dence of various ancient and medieval authors. 

A reference to the first volume of Cuvier's 
Ossemenis Fossiles Avill shoAv that the bones of ele- 
phants, rhinoceroses, mastodons, &c. have been 
exhibited and accepted as evidence of prehistoric 
giants. Even so good a naturalist as Bufl'on fell 
into this popular delusion, and figured the bones 
of an elephant as the remains of human giants. 
Isidore Geoflroy Saint-Hilaire, in his Histoirc dcs 
Anomaliis dc V Organisation, notices several of the 
most famous of these cases. 

The Scripture eA’idence, Avhen carefully examined, 
does not amount to much. The HebreAi’ Avoids 
nephilim and gibborim, Avhich are translated giants 
in the Authorised Vei-sion ( ‘ nephilim ’ and ‘ mighty 
men ’ in the ReA-ised Version ), Avere apparently not 
giants in our sense of the Avord. The heigiit of 
Og, king of Bashan, is not given ; Ave are only told 
the length of his bed. The lieight of Goliath is ]mt 
at six and a half cubits, but by Josephus and the 
Septuagint at four cubits and a span — say 8 feet 9 
inches. The Anakim and other tall races referred 
to ill Scripture need not haA;e been of superhuman 
size. 

The chassical evidence is abundant, but ob\’iously 
untrustAvorthy. Thus, besides Homer’s allusions to 


